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ANNOUNCEMENT. 
'l'he Ohio Agricultural Experiment Station is organized under an act 
of the General Assembly of Ohio, passed April 17th, 1882, and supple-
mented by an act of Congress, approved March 2, 1887. 
The Station is prepared to test new varieties of grains, fruits and 
garden vegetables ; to examine seeds that are suspected of being unsound 
or adulterated; to identify and name grasses, weeds and other plants; to 
identify insects and suggest measures for the control of such as are in-
jurious, and to give advice concerning the prevention of the fungoid dis-
eases which affect vegetation. 
'l'he Station is not prepared to furnish analyses of chemical or 
commercial fertilizers, as in Ohio that work is performed under direction 
of the Secretary of the State Board of Agriculture at Columbus; but the 
Station will at all times respond to requests for advice concerning tht:. 
use of such fertilizers. 
The Station is not prepared to examine foods and dairy products 
suspected of adulteration, as that work is provided for in the Ohio Dairy 
and Food Commission, whose headquarters are at Columbus. 
The Station is not at present prepared to offer advice or treatment 
for contagious animal diseases, but would refer all seeking such assistance 
to the Ohio Live Stock Commission, at Columbus. 
Any citizen of Ohio has the right to apply to the Station for any in-
formation it can render, and all such applications will receive prompt at-
tention. 
Visitors to the Station are always welcome. 
Address all communciations to 
ExPERIMENT STATION, Wooster, Ohzo. 
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REPORT OF THE BOARD OF CONTROL. 
T" Htm. WILLIAM McKINLEY, JR., Goz•ernor o.f Ohio: 
SrR :-The Board of Control of the Ohio Agricultural Experiment 
Station herewith submits the eleventh annual report of the Station for 
the year 1892. 
REMOVAL OF THE S'rATION. 
In the annual report for 1891 was given a copy of the law authoriz-
ing the removal of the station, together with an account of action under 
this law, by which a site in Wayne county, near the city of Wooster, had 
been chosen as the future home of the Station. 
A portion of the land purchased for the use of the Station was oc-
cupied on the fir.st of April, and the remainder at different dates, later in 
the season, the final removal of the Station from Columbus taking place 
in September. 
LITIGATION AFFECTING THE STATION. 
The bonds of Wayne county for $85,000, issued under authority of 
the law above mentioned, for the purchase and improvement of land with-
in the county for the use of the Station, were sold at a premium. This 
premium the county commissioners offered for deposit in the county treas-
ury, but the treasurer refused to accept it, holding the law authorizing the 
issue of the bonds to be unconstitutional. The commissioners instituted 
mandamus proceedings, and the treasurer brought action to enjoin the 
commissioners from levying the tax provided for the payment of the 
bonds, to which the commissioners replied by demurrer. 
The common pleas and circuit courts both sustained the commis-
sioners in both suits; but the supreme court, in a decision promulgated 
in November, reversed the decisions of the lower courts, dismissing the 
mandamus suit and overruling the demurrer in the injunction suit andre-
manding this case to the lower court "for further proceedings according 
to law." From this decision Judge Minshall dissented. Following is the 
syllabus of the decision: 
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"3,084. R B. Wasson et aL vs. Board of Commissioners of Wayne county et at 
Error to the C1rcuit Court of\Vayne county. 
Spear, C. J.: 1. A law, which pro·v-ides for the location and construction of an 
institution to be controlled wholly by a Board appointed by the Governor, and for 
the furmshing of information to the people of the State at large, as to the wotk of 
such institution exclusively by the Board and State officers at the expense of the 
State, is a law in general and not of local character, notwithstanding incidental 
benefits may accrue to property near such institution by reason of its locatlon, and 
money raised by taxation for the purchase of a site and the construction of buildings 
is general revenue for the State. 
2. Under section 2 of article 12 of the constitution, which provides that "laws 
shall be passed tax:mg by a uniform rule all moneys, credits, and also real and pe!'-
sonal property accordmg to tts true value in money," all taxes for general revenue 
for the State must be levied by a uniform rule upon all the taxable property within 
the State. 
3. The act of Apnl 23, 1891, which attempts to authorize any county of the 
State to raise money to secure the location therein of the Ohio Agncultural Experi· 
ment Statton by a tax: upon all the taxable property w1thin such county is in con-
travention of sect10n 2, of article 12 of the constitution, and is, therefore, void. 
Jndgntents reversed." 
The question now before the courts is whether the collection of this 
tax can be prevented, since no legal objection was raised until after the 
bonds had been sold and proceeds used as required by law and thereby 
distributed into the various channels of business. 
THE STATION'S LOCATION. 
The Board of Control has every reason to believe that the obstruc-
tive litigation above referred to is not indorsed by even a respectable 
minority of the citizens of Wayne county, but that the people of the 
county as a whole desire to have the Station located in their midst, and 
stand ready to redeem their pledge, made at the polls in October, 1891. 
In the decisions of the Supreme courts of Ohio and other states ample 
justification is found for the expectation that, notwithstanding the fact 
that the law in question has been declared unconstitutional, yet the pro-
ceedings which were conducted under it in good faith and without legal 
objection must be ratified, and therefore that the tax will be collected and 
the bonds redeemed as provided by the law. Should this expectation be 
justified by subsequent events the Station will be as much bound to abide 
in Wayne county as though the constitutionality of the law had never 
been questioned, for the decision of the Supreme court affects the taxing 
clause only. ' 
The Board of Control fully recognizes the advantage of a central loca-
tion for the Station, with respect to state boundaries; and it is quite pos-
sible that some other location would have been chosen, had the General 
Assembly appropriated a sum sufficient for this purpose and pen:uitted 
the selection of a site without reference to local donations of money. It 
is nevertheless tru.e that the location selected combines advantages which 
can be secured at only a very limited number of localities in the State. 
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Under these circumstances, the Board of Control is unanimous in the 
opinion that the mtere~ts of the State and of the Station would ahke 
suffer far greater loss from the sacrifice of property and the inevitable de-
lay and retarding of important work, which would be involved in the at-
tempt to re-locate the Station, than would be compensated by any possible 
gam from such re-locat10n. 
Il\IPROVEMENTS BEGUN. 
Acting in this belief, the Board of Control, on July 8, contracted 
with the firm of Stence, Sheppard and Ames for the erection of a block of 
five greenhouses, covering 80x101 feet, with a stone boiler house and 
office attached, 24x44 feet in size, one and one-half story high, together 
\vith a separate one story stone building, 18x34 feet in size, with two 
greenhouses in the rear, each 14x28 feet, this smaller building being de-
signed for the laboratory study of insects and diseases of plants. The 
contract price of these btuldiugs was $11,050.00; but this does not include 
excavation, architect's fees, superintendence, water supply, heating 
apparatus, ventilating apparatus and benches. It is e1:.timated that these 
items will cost about three thousand dollars, raising the total cost of the 
completed buildings to about $14,000. It was the intention to pay for 
these buildings out of the balance of the Wayne county donation, left 
after the purchase of land, and which amounts to $26,262.66, the entlre 
fund arising from this donation having been appropriated to the order of 
the Board of Control without restriction, in a special act of the General 
Assembly passed February 10, 1892. 
These buildings have been constructed according to contract, but 
th<> contractors have not yet received a dollar of their pay, owing to 
the fact that the Auditor of State has refu~ed to honor the requisitions 
of the Board of Control upon the Wayne county fund, basing his action 
upon the fact that in the general appropriation bill of last winter 
the items for the improvement of the Station farm (amounting to 
$:35,500.00) were made conditional upon the ratification by the Supreme 
Court of the law, authorizing the counties to raise money by taxation to 
secure the location of the Station. 
It is hoped that the General Assembly will provide for the release of 
this fund at the earliest date possible. 
ADDITIONAL IMPROVEll!lENTS NEEDED. 
In our last annual report it was stated that the balance of theW ayne 
county donation would be used in the erection of a main office buildmg 
for the Station. An architect was employed and plans were prepared for 
a fire-proof building for this purpose;, and bids were invited for its con-
.,truction. These bids were opened June 1st, but all were found to be 
far in excess of the funds available for the work, and therefore the plans 
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for this bmlding were temporarily laid aside and the greenhouses and 
insectary, already described, were erected instead. 
The need of th1s main building is imperative, and for this and other 
improvements, all urgently needed, the following appropriations are 
requested: 
Main office building ................................. . 
:r.1ain ba1n .... . ... . ................................ . 
Fencmg and dramage ................................ . 
Stock for frmt and forestry plantmg . . ........ . 
$45,000 00 
15,000 00 
2,000 00 
1,000 00 
We also ask for an appropriatiOn of $500.00 for 
Board of Control. 
expenses of the 
The balance of the Wayne county donation, after paying for the 
greenhouses and insectary, wlll be required for other items of lmprove-
ment and outfit, enumerated in our report of last year. 
PERSONNEL OF THE STATION. 
No change has been made in the Board of Control during the year, 
Col, Brigham having been reappomted at the expiration of his term of 
office in May. 
At the beginning of the year Mr. F. J. Falkenbach was appointed 
chemist to the Station and Mr. E. C. Green was promoted to the pos1tlon 
of ac:srstant horticulturist. Since the first of July, Mr. F. M. Webster 
has given h1s services wholly to this Station. Mr. W. H. Baker, meteor-
ologlst, severed his connection with the Station at the end of June, and 
Miss Freda Detmers, botanist, was unable to accompany the Station on 
its removal to Wooster. Both these officers had served the Station faith-
fully and well, and their withdrawal is felt to be a serious loss. 
SUB-STATIONS. 
The Sixty-ninth General Assembly appropriated $1,000 for sub-
stations for field experiments with feitilizers. This appropriation was 
held until the location of the central station should be definitely fixed, 
but is now being expended in preparing for experiment a tract of forty 
acres, leased for ten years for this purpose, and lying in what is known 
as the " oak openings " region of northwestern Ohio, this tract being in 
Fulton county, near the corners of Lucas and Henry counties. The sell 
of th1s region, which includes several hundred square miles, const!:>ts 
chiefly of yellow sand, and is totally \iifferent in character from that of 
the station farm. Aside from the light wh1ch systematic experiments 
made in this region should throw upon the management of this particu-
lar soil, they will have added value as a check upon similar inve~tigations 
conducted on soils of a different character. 
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It is hoped that way may open for the establishment of s1m1lar 
sub-stations upon the clay s01l which covers so large a portion of the 
northeastern counties, and upon some of the less productive soils of the 
southern part of the State, 
WILLIAM R. LAZENBY, 
Secretary of Board of Control. 
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REPORT OF THE TREASURER . 
.lion. S. H. ELLIS, President Board o.f Control: 
SIR :-The :financial report of this Station for the fiscal year ending 
June 30, 1892, is herewith respectfully submitted: 
An itemized statement of our account with the annual appropriation 
received from the U.S. Treasury is shown in statement A, this being a 
copy of the report made to the Governor of the State and the Secretary 
of the U.S. Treasury. 
Our account with the produce fund is shown in statement B. 
Statement C is a statement of account with the State Treasurer, 
showing the dates, purposes and amounts of the appropriations and the 
balance remaining in the treasury to the Station's credit June 30, 1892. 
A statement of account, with the donation received from the coJ.ll.. 
missioners of \Vayne county, for the purchase of a home for the Station 
within the limits of that county, is shown in statement. D. 
STATEMENT A. 
THE: OHIO AGRICUI,TURAL EXPERIMENT STATION IN ACCOUNT WITH THE UNIT'!tn 
STATES TREASURY. 
Dr. 
1892. 
To receipts from Treasurer of the United States, as per appropriation for 
year ending June 30, 1892, under act of Congress approved March 3, 
1387 ............................................................................................. $15,000 00 
Cr. 
June 30, by salaries .................................................................. $ 8,270 00 
" labor ..................................................................... 2,D;6 79 
" 
" 
" 
" 
" 
" 
•• 
" 
"upplies.......................... ......... ......... ..................... 1,179 30 
freight and expressage............................................ 2 10 
tools and implements............................................. 259 65 
hve stock............................................................... 10 00 
fl•ncing and drainage.............................................. 5 74 
furniture and general fittings................................. 1>9 04 
tt:chnicJl apparatus and supplies.............................. 4G8 53 
library................................................. ................. 311 46 
printing, postage and stationery ........... :' ................. 1,012 99 
travel and incidentals............................................. 230 75 
buildings.. ................ .. . ... .. .. .. .. .......... ... .. .. .. .. ..... .. .. 253 65 
Total ••. - ••. ~ ......................................................................... $115,000 00 
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We, the undersigned, duly appointed auditors for the corporation, do hereby 
certify that we have examined the books and accounts of the Ohio Agricultural Ex-
periment Station for the fiscal year ending June 30, 1892; that we have found the 
same well kept and correctly clas&ified as above, and that the receipts for the time 
named are shown to have been $15,000.00, and the corresponding disbursements 
$15,000.00, for all of which proper vouchers are on file, and have been by us examined 
and found correct. 
S. H. ELLIS, 
R. H. \VARDER, 
Auditors, Board oj Conb·ol. 
I hereby certify that the foregoing statement of account to which this is 
attached, is a true copy from the books of account of the institution named. 
STATEMENT B. 
BERTHA E. \VILDMAN, 
Treasrwer, Boa1·d oj Control. 
0:SIO AGRICUL'l'URAL EXP:ltRIMEN't STATION IN A~COUNT \VIT:S PRODUCE FUND. 
To RECitiPTS. 
Dr. 
1892. 
June 30, f10m sales of milk .................................................... $ 2,897 08 
" " agricultural prorlu,' ... .. ... ... ... .. ...... 1,668 33 
" " horticultural pro. U< '-'· .. .. • ................ 1,753 114 
" 
" 
" 
I.. , .. 
rtJtt................ ........ ..... ...... . . .............. .. 
mt:.ccllaneous "' 1 ., • • ................................ . 
4~ 32 
11~ 50 
()(! 30 
Total receipts for the yc.tr .................................................. $0,243 87 
To balance brought forv.ard Julv 1, 1' , • ....... ... ... ......... ................. 120 21 
Tot,Ll ................................................................................. $ 0,3ti4 08 
BY EXPBNDITURES. 
Cr. 
1892. 
June 30, for labor .................................................................... $4,993 33 
" 
" 
" 
" 
" 
" 
" 
" 
" 
.. 
supplles ............................................................ . 
freight and exprco.•,l•:e ........................................ .. 
tools and implement ............................................. .. 
live stock ........................................................... .. 
furniture and general fitting~ ............................... . 
technical apparatus and ~uppl!cs .......................... .. 
libl"..!ly ................................................................. . 
printing, postage and stationery ............................ . 
travel and incident.Lb ........................................... .. 
builllings (labor, $26.36, material, $2.~5) ............... . 
6RO 23 
94 36 
3 82 
105 20 
115 05 
7 88 
29 85 
20 67 
275 23 
2S 61 
Total e:x:pe!ldihtrc~:> ............................................................... $6,354 23 
:By balance carried forward.................................................................... 9 85-
Total................................. .. . .. . .. ... . .. . .. .. . . ... . .. . .... ... . .... . . .. . • .... $ 6,364 08 
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STATEMENT C. 
STATEl'.!E;NT OF ACCOUNT OF THE OHIO AGRICUI..TURAI;. EXPERIMENT STATION 
WITH STATE TREASURY. 
~~: "" 
-E 0':. ":>I ui ~~ Cl) ·.;::I ;;...\....-~ ..., 
'"' ,., -~-~l Appropriation for- -~ 0,., UP::> ~, 
'"' 
'"'::: ~ Jl :;':} C..' ;:...j 
'"' 
o..~ "'j :j :l) 
~ ::>, 
" 
~ '?~::I ~ ~t ~ f=.l ,C:Q..;...~::1 ,_, 
~----------i 
i 
11-<Dll Fire-proof safe, office furniture andl 
I 
museum ca~es ···································! $ 800 00 $ 367 25 $ 4:32 75 
Fteld experiments w1th insect enemtesJ 
and fungous diseases of plants .......... 600 00 600 00 0 ••• 0 0 •• 0 • •• ~. 0 ••• Suf~~~if~~~/~~-~~·1·~-.~-~.~-~~·~~~~~~-~i.:~~ 1,000 00 ......... 
········ 
1,000 00 
Repairs and improvement;, .................. : 300 00 oUO 00 ................... 
Expense.s of Boar?- of Control. ............ i 200 00 200 00 .................... 
Ill ustr:atmg bul~etm ............................ , 500 00 118 GO ~;c:l 40 
1R92 Spraymg expenments ......................... 
1 
500 )00 .................. 500 00 
Expenses of Board of Control.. ............ 372 24 278 10 U4 14 
Total for 1891 and 1892 .................... :s 4,272 24 $ 1,HG3 95 :s 2,4.08 29 
Balance of appropriations for 18\lO, 
brought forward July 1, 1891-
For finishing and furnio,hing museum 
176 71 and library ..................................... 176 71 ................... 
I 
For expenses of :Soard of Control.. ...... 95 85 95 85 .................... 
Totals ............................................ ~ $ 4,544 80 $ ,2,136 51 $ 2,408 29 
STATEMENT D. 
OHIO AGRICUI..TURAI, EXPERIMENT STATION IN ACCOUNT WITH DONATION FROK 
WAYNE COUNTY. 
RECEIPTS. 
1802. 
From Commissioners of Wayne county ............................................ $85,000 00 
EX:PENDI l'URES. 
June 30, for farm in Wayne countx .......................................... $::58,578 25 
" surveyor's and abstractor's fees...... ........ ............ 49 90 
---$58,628 15 
By balance, carried forward ............................................................... 26,371 81 
Total. ............................................................................................ $85,000 ot 
The above four statements are combined in the following statement 
E, which shows the total income and expenditures of the Station for the 
fiscal year; 
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STATEMENT E. 
TOTAL RECEIPTS AND EXPENDITURES OF THE OHIO AGRICULTURAL EXP!>RIMEN'l' 
STATION FOR THE Y:E;AR ENDING jUNE 30, 1892. 
REC:E;IPTS. 
From U. S. Treasury ............................................................. Sl5,000 00 
" farm produce, etc................................... .. ... . .. .. . .. . .. . .. ... 0,243 87 
" State appropriations for 1891.......... .. .... ... . . .. ... .......... .... 0,400 00 
" " 18D2. ..... ... . . . . . . . . .. . . .. . .. . . .. .. . .. . . .... 872 24 
" (:onation of \Vayne county ......................................... 81,000 00 
Total receipts ............................................................................. .'~110,.516 11 
Balance brought forward July 1, V:i!Jl..... ................... ...................... 392 77 
Total. ................................................................................... . :):110,908 88 
:E;XPENDI'£URES. 
For salaries ........................................................................... --~~.2 0 00 
" labor ................................................................................ 1-1,:!-±8 72 
" supplies ............................................................................ 1,1!84 50 
" freight and expre&sage...... .. .. .. .. .. . ... ... .. .. .. .... .... .... ... . . ... ..... 96 46 
" tools and implements............................. .. .. ........ ......... ...... 320 47 
" hve &tock.......................................................................... 115 20 
" fencing and drainage......................................................... 5 74 
" furniture and general fittings......... ..... ............. ............. .... 571 34 
" technical apparatus and supplies........................................ 476 41 
" library.............................................................................. 341 31 
"pnnting, postage and stationery ......................................... 1.152 26 
" travel and incidentals......................... ... .... ..... ..... ....... .... :575 41 
"building~ (material and labor)...... ...... ............................ 758 97 
" expenses Board of Control.. ............. :....... ........................ 573 95 
" farm in Wayne county ...................................................... ,)8,628 15 
Total expenditures ... !.. ................................................................... "-~:3,118 89 
By balance, carried forward ............................................................ ~8,789 99 
Total. ........................................................................................... $110,008 88 
PERMANENT Il\IPROVEMENTS 
From the total expenditures, shown in statement E, the following 
amounts were used in permanent improvements on the farm at Colum-
bus: 
STATEMENT F. 
Buildings, (material and skilled labor) ........................................ $6D4 60 
(ordinary labor).......................................................... 64 37 
Fencing and drainage, (repairs)................................................. 5 74 
Total ................... ........ ..... ....... .. ..... .. ... .. . ... ... .... .... .. ... .......... ... .. ... · $764 71 
BERTHA E. VliLDMAN, 
Treasztrer. 
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REPORT OF THE DIRECTOR. 
Hon. S. H. ELLIS, President of the Board of Control: 
Srr The eleventh annual report of the Ohio Agricultural Expeli-
ment Station, for the year 1892, is respectfully submrtted, thrs bemg my 
fifth report as Director: 
'l'HE SEASON. 
During the first half of the grov\ mg season, rainy weather pre-
vailed almost incessantly over Ohio, especrally over the middle and 
northern portions of the state. On the undrained, fiat lands of the 
central counties many :fields intended for corn were abandoned, aftE'r 
having been partly prepared, and many more recerved such msuffic1ent 
cultivat10n that the crop was almost a failure. At one time it seemed 
imposstble that su:ffictent corn could be produced for home consumpt1m1, 
yet such IS the recuperative power of thrs plant that a fair crop was fi.n-
a1ly harvested over the State as an average. 
'!'HE STATION'S WORK. 
Last winter the General Assembly appropriated $500 to be used by 
the Station in continuing experiments in the control of insects and fun-
gous diseases of plants. Arrangements were made to continue these 
experiments on the lines followed the previous season, with such modrfi-
catwns as experience had indtcated. At one t1me It seemed that the 
whole work would be rendered abortive by the contmuous rams, but the 
final results, given in the report of the Horticulturist, show that the 
actual benefit from spraymg orchard trees may be even greater in a wet 
season than in a dry one. 
In other lines of work the object has been to gain further evrdence 
respecting questions already under investigation; for each season's 
experience more fully exhtbits the necessity of ptling te>.t upon te!;t m 
agncultural experiment. 
~MOVAL OF 'l'H:E; STATION. 
The transfer of our base of operations to the new home of the 
Station in Wayne county has necessanly mvolved a large expenditure of 
energy that would otherwise have gone into the proper work of the 
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Station. This transfer was delayed until after wheat harvest, m order t.o 
complete the field tests of the season With the wheat crop. On the first 
of September the headquarters of the Station were removed from Colum-
bus to Wooster, and since that date we have been engaged in preparing 
the farm here for experimental work. Th1s preparatwn has been seri-
ously impeded by the refusal of the Auditor of State to permit the with-
drawal from the State treasury of the funds donated by \Vayne county for 
the improvement of the farm, and a year's loss of time in some of the 
most important w01k of the Station will be the result. 
NEW BUILDINGS 
The equipment of the new Statton at Wooster has been commenced 
by the erect10n of two bmldings, the one a combmation of b01ler house, 
greenhouses and greenhouse offices, shown in plans I and II, and the 
other a building to be devoted to the study of insects and fungous dts-
eases of plants, shown m plan III. 
The boiler house I~ a stone bmlding, 24x40 feet m size, one and 
one-half story high, with a deep basement to contain the b01lers. It is 
proposed to heat from these hollers not only the greenhouses in the rear 
of the boiler house, but also the main building of the Station, to be here-
after erected, and whtch will be located m front of the boiler house. 
In plan I, A is the b01ler room; B, boilers, C, coal room; D, cellar 
under arcade (f01 dist11hut1on of heating p1pes and passage); E, mush-
room cellar, F, cistern. 
In plan II, A Is an office ; B, seed room ; C, arcade ; E, E, E, E, 
greenhouses. The " arcade" is roofed with tin over the part joining tho 
boiler house, so that this part may be used as a potting room. The stair-
way in the main hall leads to a hall above, on each side of which is a 
room designed for janitor's or assistant's use. 
In plan III, the front part is a one story stone building, 18 by 34 
£e.et in ~:lire, containing two small laboratories, separated by hall and stair-
'W'IlY• and each opening into a greenhouse in the rear, 14 x 28 feet in size. 
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PLAN III -lnbectary 
The stone used in these buildings is a yellowish sandstone, slightly 
tinged with green, found on the premises. The greenhouse walls are 
built of hollow bricks, 10 inches wide, with a septum through the middle. 
The main greenhouses are each 20 feet wide by 100 feet long. They 
are separated by hollow-brick walls, in order to facilitate experiments in 
heating. 
FARMERS' INSTITUTES. 
Through the courtesy of Mr. L. N. Bonham, secretary of the State 
Board of Agriculture, the members of the station staff have had the 
privilege of meeting many of the best farmers of the State in their insti-
tutes. We feel that such intercourse promotes a better understandmg by 
both farmers and station workers of the nature and difficulties of the 
problems, whi~h demand the station's attenbon. 
DAIRY TESTS. 
In cooperation with the State Board of Agriculture the station has 
superintended the testing of several cows of different breeds during the 
year. The station stands ready to assist in any practicable manner in 
determining the relative value of the different breeds of cattle, and it is 
earnestly hoped that a way may soon open by which the great live stock 
and dairy interests of our State may receive attention proportionate to 
their importance. 
PUBLICATIONS. 
The publication of the station's bulletin has been seriously interfered 
with by the extra wotk incident ~o the rentoval, which has made it Im-
po~ble to prepare for publication a large amount of material already in 
hand. This material wiU be prepared and published as rapidly as pos-
sible. 
OHIO EXPERIMENT STATION. XXI 
Our newspaper bulletin, published by cooperation with the CEN'l'RAI. 
PRESS AssociATION of Columbus, has reached its 114th number, and 
members of the station staff have contributed frequently to the agricul-
tural press during the year. 
Following is summary of the contents of the ten numbers of the 
regular bulletin issued during the year: 
BULI,ETIN No. 1, VOL V, JANUARY, 1892, BY J. FREMONT HICKMAN. 
Fzeld experzments with oats, mcludmg comparison of vanetles, dtstnbution of 
seed, methods of planting and treatment for smut. 
SUMMARY. 
Varietz'es: These experiments extended over two seasons, 1890 and 1891, and 
mcluded fifty-four d1fferently named lots in the variety tests. The season of 1890 
wa<> very unfavorable, all varieties suffenng from a hitherto undescnbed disease, 
wlnch reduced the average yield by more than half. The largest yields were given 
by Improved American, Dakota Gray, white Canadian and State of North Dakota, 
the:;,e four varieties producing thuty-three bushels per acre and oyer. Monarch, 
Early Dakota, Black Tartarian and Wideawake stand next 
The season of 1891 was favorable, and the largest y1elds were glVen by Prince 
Edward's Island, Black Tartarian, Dakota Gray, Black Prolific, Setzure, Giant Yellow 
French, Golden Giant, Rust Proof, Early Swedish, Japan and Improved Americlll:l, 
all of these except Improved American and Rust Proof havmg a compact or 
one-s1ded pamcle. 
In a senes of tests extending over s1x years, the vaneties that have given the 
largest yields are Probsteier, Early Dakota, Black Tartanan, Monarch, State of 
North Dakota, Rust Proof, Kansas Hybrid, Wh1te Schoen en and Black Russian. 
After two years' tnal the V1rgmia Winter Oats is discarded as not adapted to 
our chmate. 
Seed per acre: In general, the more seed sown per acre in the abnormal sea-
son of 1890, the higher the product. In 1891, seeding at the rate of seven and eight 
pecks per acre produced a larger crop than e1ther heavier or lighter seeding. 
DE'jth o.f planttng,-Drzlling vs. broadcasting: In the two season's experi-
ments larger crops of oats have followed planting from oue to two inches deep than 
from deeper plantmg. A slight advantage is 1ndicated for seeding with the dnll as 
against broadcasting. 
Treatment .for smut: The "Jensen," or hot water treatment, (soakmg the 
seed for a few mmutes 1n water heated to about 135 degrees Fah.) for preventing 
<~nmt has g1ven good results, and is commended for further trial by farmers. 
Buu,ETIN No· 2, VOL. V., F.cBRUARV, 1892, BV J. FR:~tMONT HICKMAN. 
Field experzments with ma,zgolds and sugar beets, mcludmg comparison of 
varieties, transplanting, continuous cropp1ng w1th and wtthout manures, d1sposal of 
leaves and suggest10ns for beginners in beet culture. 
SUMMARY. 
Variebes: In the Long Red ela.,;s of mango'lds the Giant Long Red has, in a 
sene.,; of years, seeme<'l to have more V1tal1ty in the seed used, and has given a more 
satlsf t.:-tory averag~ growth than any other one of that class 
The Giant Holstein, Dignity an\1 Jumbo have all made occasional higher yields 
than the G1ant Long Red, and are among the best sorts 1.n that class. 
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The GiantYellowintermeurate, Yellow Ovoid and YellowLeviathan are among 
the better kinds in the Ovoid class. 
The Globe class as a whole has been the least valuable type of man golds. 
According to the experiments detailed in this bulletin, an acre of sugar beet~, 
properly grown, is decidedly more valuable for feeding stock than an acre of rnan-
gold wurzels. 
The <;ugar beets grown at this Station during the past year have shown a per-
centage of sugar too small to justify growing them for sugar making purposes. 
T1·ansjJ!mdtng: Transplanting mangolds has not been attended with satlsfac-
tory results, except in filling up rows to make a more perfect stand. 
Cutting off the leaves when transplantmg has not been any benefit. 
lJimzuring: Manuring land 'lvith fresh barn yard manure has in every case 
decreased the yield of mangolds. 
Continuous cropping with mangolds has resulted m reducing the ability of the 
land to produce this crop by at least 10 per cent. each year for ~e first three years. 
Dzsposa! of leaves: Preserving the leaves in the silo with corn ensilage has 
not been found practicable. 
It has been found possible to preserve them in a well or cistern in the ground 
with but little loss, but they were not relished by the stock, even when well kept. 
On account of the large proportion of fertilizing elements in the leaves, it is 
advisable to leave them upon the ground. 
BUI,I,ETIN No. 3, Vor,. V, MARCH, 1892, BY C:. E THOENE AND J. FREMONT 
HICKMAN. 
Fzeld e:xperime1zts unth commerczalfertzllzers, mcluding experiments on corn 
and oats grown continuously, cooperative experiments on corn by farmers, and ex-
periments on crops grown in rotation. 
SUMMARY. 
Ferti!i:;ers on corn: In the experiments with fertilizers on corn, superphos-
phate a"1d potash, used separately or in combination, have as often caused lo;,s o.s 
gain in the crop, unless mtrogen was also added. 
In those cases where superphosphate seemed to have a favorable influence in-
dependent of nitrogen, gypsum also proved beneficial, indicating that a part of the 
effect of the superphosphate was due to the gypsum contained. 
Nitrate of soda has generally increased· the crop when used alone, and when 
used in combination w1th superphosphate and potash, one or both1 it has caused an 
increase in practically every case . 
• Cost of fertili:zers and value of increase: While there have been <'ases in 
which the increase of crop apparently due to the ferhlizer has been sufficient to pay 
the cost of the fertilizer, it has been imposs1bl<' to repeat this result on dupl1<:ate 
plots through successive s<:>asons, thus indicating that in such cases the increase was 
largely due to accidental variations in the soil. 
Fertilzzers on oats: In the experiments on oats the fertilizers have apparently 
produced an increase of crop in practically every case, the increase being more uni-
form when the fertilizer contained nitrogen; but at presetJt prices of grain and fer-
tilizers respectively, the average increase has in no case been sufficient to pay the 
cost of the fertilizer. 
Feriihzf'rs on crops gro"tWt in 1'0tatzon : The experiments on crops growu in 
rotation have 110t yet been carried over 'it sufficient lel\gth of time to justify geuer11l 
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conclusions; but thus far they offer no more encouragement to the use of chemi· 
cal manures than those on crops grown conttnuously. 
Value of stable and yard manures: A very wide difference is indicated in the 
value of stable manure according as it is used fresh from the stable or after half a 
)ear's leaching in the cam yard. Apparently the margin of profit in the use of open 
yard manure is extremely meage1. 
BULLETIN No. 4, Vor,. V, APRIL, 18H2, BY F. M. Wr:nsr:::R. 
hzsuts <+'IZ?di bu1 rou• in the stem o.f wheat, an 1llustrated descnpt10n of eight 
:,:;:ec1es of Jnbt.Cts having this habit. 
S!JMMARY. 
The Joznt Worm, Wheat Straw Worm, a•1d Wheat Stem Saw:fly all belong to 
the same order of insects as the ant, bee and wasp. The eggs are deposited m the 
growing qtems, and the insect passes the fall and winter in the stubble. 
Burning the stubble will probably destroy the majorit) of the insets in the 
field, while a rotation of crops vdll do much to prevent ihe1r becoming abundant, 
The Gram Splzenophorzts destroys wheat by burrowing in the basal jomts or 
the straw Th1s is one of qnite a number of spec1es which do seriou'l injury to 
corn, being known as corn B11l-bugs. 
The Stalk-borer is a near 1·elative of the cut-worm and army w<rm, but departs 
from the habits of these last rJy burrowing in the stems of wheat and other grams. 
Little damage is done to wheat, its chief mjury being among corn and vegetables. 
The Wheat Stem Jlfag,f[Of 1s the young of a small fly which depo:its its eggs 
on the leaves of growing wheat and grass 111 spring, summer and fall The maggots 
burrow in and destroy the tender, growing stems, and are particularly noticeable in 
wheat fields just 1>efore harvest, when they work just above the upper joint, causmg 
the heads of the grain to wither and turn white. At other times they cause the 
center of the plant to turn yellow and die. Sowing plats of wheat in mid-summer, 
and plowing these under in SeptPmber, will destroy many of the larvae, as w1ll also 
the destruction of volunteer wheat. Some varieties of wheat. are attacked more 
severely than others. 
The Compamon Wheat-fly and the American Fritjly are small dark colored 
flies resembling minute' house fhes. The habit~ of the1r larvre are much the same 
as those of the wheat stem maggot, and similar remedies and preventives will prob-
a\Jly be found equally effective. 
BUJ;.LEl'IN 42 (Vor,. V, No. 5) AUGUST, 1892, BY J. FRIHI!ONT HICKMAN. 
Field exftrz'l'nents zozth wheat, including methods of seeding, wl1eat after 
melilotus, shrinkage in the granary, degeneration of varieties, comparative test of 
vane ties, " scab" and smut. 
SUMMARY, 
J)lfethods o.f seeding. Previous experiments at this Station have not shown 
wide variations in y1eld between wheat drilled and sown broadcast; this year's ex-
periment indicates clearly that of the two methods, drilling is deci~edly the better. 
Cross drilling has apparently been of some advantage this year, although the 
results of a similar experiment made a year ago, do not agree with those of this 
season. 
Mixing two varieties and drilling them together has been of no advant::.ge, last 
year or this. 
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T·V'heat after melilotus. A single experiment ind1cates that sterile clays may 
sometimes be rendered comparatively producttve at shght expense by the growth 
of melilotus, or Bokhara clover. 
Shrinkage zn the granary. Wheat threshed from the shock, but in dry con-
dttion, lost a little over two per cent in weight in three years. In a wet season 
wheat increased sJ.ightly in weight from January to July. 
Degeneratzon o.f varieties. Varieties grown twelve years in succession, with-
out change of seed, show no evidence of deterioration. Selected seed has given a 
better quality of grain in the crop, but no marked increase in yield as yet. 
Varzeties. Judging from the experience of this and former years, we recom-
mend the following sorts of wheat as probably the safest for general culture through-
out Ohio: Valley, Fultz, Velvet Chaff (Penquite,s), Egyptian and Nigger. Diehl-
Mediterranean, under its various names, has given good yields on this farm and in 
favored localihes, but can not be recommended for general culture, and the same 
may be said of Martin's Amber, and its synonyms Landreth and Silver Chaff. 
Rudy, Deitz, Poole, Currell's Prolific, Early Red Clawson, Hicks and Jones' Winter 
Fife are worthy of further trial. 
Smut and scab. Stinklng smut was present in almost every variety of wheat 
grown, but not sufficient in any one to do materialmjury to the crop of this year. 
Loose smut damaged the Hicks (and its synonym, Hickman) wheat at least 
eight per cent; other varieties very little. 
The scab damaged later varieties of wheat most, and did greater injury to the 
earlier npening wheats where the ground was poorly prepared or impetfectly 
drained, causing them to ripen later than they would under favorable condttions. 
Bu:r,:r,:Ie'l'IN 43 {Vo:r,. V, No. 6) S.B:P'l'ICMllER, 1892, BY W. J. Gtu:EN, E. C. GR:SEN, 
W. S. TURNER, E. V. Wn.cox: AND F. M. WEBSTER. 
Greenhouses ancl green!touse work, by W. J. Green, E. C. Green and W. S. 
Turner, including methods of piping, fertilizers in the greenhouse, sub-irrigat}on in 
the greenhouse, the water bench, crops suitable for forcing, calendar of operations, 
lettuce and tomatoes as greenhouse crops. 
SUMMARY. 
Fertilizers in tke greenhouse. A rich compost was used, as is customary in 
such work, and the problem proposed was to determine whether nitrate of soda and 
other nitrogenous fertilizers could be used with profit on crops grown in such soils. 
No chemical fertilizer, either singly or in combmation, was found to be of any value 
for lettuce, radishes, cucumbers and tomatoes. On poorer soils the case might be 
quite different, .but a compost composed largely of manure is a necessity in the 
greenhouse, and such a compost usually contains a sufficient supply of plant food, 
and in a cheaper form than can be fou:nd in chemkal fertilizers. 
Sub-irrigatio?t. in the greenhouse. Beds were so constructed as to admit of 
watering by means of $Ub-irrigation, through drain tiles laid two and one-half feet 
apart. All the water required by the plants was supplied in this manner, and none was 
applied to the foliage. The result on lettuce was very marked, the gain of sub-irri-
gated over surfaced-watered plants being about fifty per cent. Sub-1rrigated r~dishes 
came to maturity several days earlier than those watered in the ordinary manner. 
Cucumbers were greatly benefited by sub-irrigation, but tomatoes thus treated 
showed only a small gain over those watered in the ordinary manner. 
The water bench.. This is a water:tight bench, and is used for the pttrpose of 
wate1;ing plants which are grown in flats or trays1 holding abou.t two inches ef 
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sot!, and having slatted bottoms. A small quantity of water is poured into the 
water bench and the trays are set in the water for a short time. This is simply 
an extension of sub-irngation. and is the best method of watering seed jnst after 
sowing and all kinds of small plants in fiats. Recent results ind1cate that a crop 
of lettuce can be brought to maturity from one to two weeks earl!er by th1s plan 
than by the ordinary method. 
Crops suitable for forczng. Almost any crop can be grown in the greenhouse, 
but lettuce, mushrooms, radishes and tomatoes pay best. Cucumbers, beans, dan-
delion, cauhfl.ower and pie-plant may be grown with some profit. 
Tomatoes as a spring and sztmmer crop. It has been found to be more profi-
table here, to grow tomatoes in the greenhouse after the lettuce season is past, than 
to occupy the house with them during the winter. The seed is sown about the 
m1ddle of December, and the plants are twice trausplantecl before they are set into 
permanent beds for fruitmg. About the nuddle of March the plants are set in the 
beds about two feet apart each way. The plants are trained to a smgle stem, and 
bed to stakes or some other support. Acme, Beauty, Perfection and Dwarf Cham-
pion are su1table varieties for the purpose. 
Lettuce as a geetthouse crop. The first sowing should he made 1n September, 
and others should follow at intervals of three or four weeks thereafter, untll about 
the last of January. Seed is sown in :flats and when large enough the plants are 
transplanted into flats, 2 x 2 inches apart, where they remain three or four weeks, 
when they are again transplanted, but into beds, 6 x 8 inches apart. About twelve 
weeks from the date of sowing is the time required for a crop to come to maturity, 
but only about half of this period are the beds fully occupied, heuce several succes-
sive crops can be brought forward at the same time. 
About thirty cents per square foot of greenhouse space is a fair estimate for 
the returns from the lettuce crop during the season, which does not include other 
crops that may be grown at the same time under the benches. Grand Rapids is the 
most profitable variety to grow, except in local! ties where the market demands the 
heading varieties. 
Bulletin 43 also includes a paper on The Food o.fihe Robzn, by E. V. Wilcox, 
W. J. Green and F. M. Webster, being a summary of the examinatlon of the stom-
achs of 74 robms, taken at different times dunng the season, from which. it appears 
that 111 general the robin subsists upon the food which is most easily obtained. 
During the tlme when berries a;e plentiful the robllil eats but little else; at other 
times he takes insects and s~eds of various kinds. The amount of fruit taken 1s 
often a serious tax upon the small small fruit grower, and many of the insects de-
stroyed by the robin are benefic1al. 
On the other hand, he takes some injurious insects, and many that are not 
known to be either beneficial or injurious, hence it is not easy to determine JUSt 
how much blame or credit should be given the robm. To many fru1t growers he 
possibly does more harm than good, but to the general public the reverse is no 
doubt true, hence it appears that the tribute which the robin exacts is borne by a 
few and justice requires that those, who would protect theiP crops from his depreda-
tions, should be allowed to do so, without fear of arrest. There does not appear to 
be any cause, however, for any general effort to exterminate the robin. 
BUI,Lll:'riN 44 (VOL, V, No.7) Sll:P'rEMBER, 1892, BY FREDA DETMERS, C. E. T:a:o~ 
AND A. D. $Il)I,BY. 
A preliminary list o.f the rusts of Ohio, by Freda Detmet's. An enumeration 
of species of Uredmre observed in the state. 
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Wild lettuce-a pesiife1ozts weed, by C. E. Thorne, A. D. Selby and Freda 
Detmers. An account of rapid spread of this weed over the Statton farm, V\ tth 
illustrated descnptton. 
Scab of Wkeat, by Freda Detmers. A techmcal description of this fungus, 
itlustrated. 
BULI.l':t'tiN 45 (Vol. V, No.8) DECEMBER, 1892, Bv F M WEBS'tER. 
Insects Ajfectzng the Blackberry attd Raspberry. 
SUMMARY. 
The Bulletin considers all species of insects known to ~he author as in any 
manner affecting plants of the genu~> Rubus, but espectally the Blackberry and 
Raspberry. All species are mcluded without respect to the injury they do to these 
plants, for the reason that the fruit grower is often at a loss to dtstingttish tl'!>&e 
that are almost sure to ravage his crop, from those that are httle likely to do so. 
Besides, many species that work httle mjury to these fruits are veritable pests on 
some others. Therefore, all are treated qmte fully, and separated by numl-ers mto 
divisions accordtng to the amount of damage they are likely to do. There is al~o 
another separation, by numbers, whereby each spectes falls under the remedial 
measure or measures most hkely to afford relief. 
BULLE'tiN 46 (Vol V, No 9) DECE:M:BER, 1892, Bv F M WEBS'tE:R. 
!I<~dergrozmd Insect destroyers !Jf the Wheat plant. 
SUMMARY. 
Wire worms are the larvre 'or grubs of snapptng or click beetles, and breed 
e:.pectally in low, damp, cold sotls, feedmg on the roots of gxass and, probably, othtr 
herbaceous plants. They probably require a llttle over three years to develop frot'l 
egg to the adult. No thoroughly practical method of destroying the wonns has ye-t 
been dtse!)vered. Their numbers may be reduced by fall plowing, and their haunts 
rendered unattractive by a raptd rotation of crop and by underdramage. Whe1 e 
fields of corn are attacked and replantmg made necessary, 1t is best to plant the 
se•!Ond time between the old rows, allowmg the latter to stand as long as possible in 
order to h,old the attention of the wonns and kee-p them diverted from the 
latter plants. 
Wktte Grubs are the offspring of the 1\lav, beetles or June bugs. While the 
wire wonns develop to adults 1u summer and hve over winter m that stage, the 
wh1te grubs pass the winter either as grubs or pupre and develop to adults in spring, 
otherwtse the life history of the two are much the same. The eggs are laid in the 
gronud, notably tn g~ss lauds, and hateh in about 30 days. The young work little 
injury the first year, but the next they ravage the fields most senously. These pre-
fer the higher to the lower lands and therefore dramage has much less effect upon 
then1. Probably fall plowing and rapid rotation of crop are the two best nlethor1., 
to pursue. Fertilizing wtth barnyard manure is a protection agamst damagE' in 
infebted :fields 
Crane jlzes are known also as Gallinippers, and many tenn them cut-worm 
:fl:e'l, though the} have no connection with cut-worms There are a number of species 
of these, e;.ome of which are one and others two brooded each year. The eggb are 
deposited in grass and clover land, more particularly in low, :flat, damp lands~ The 
maggots feed on the roots, seldom appearing above ground except in very wet 
weather The ravages of these larvre can be prevented among wheat lands by plow-
ing the<>e eat"ly in September. This measure will also preclude the probab11ity of 
htjwr;y to corn t.b.e foHowing year. For injuries in grass or clover lands no remedy 
orp%eveutive is as yet knOWI.l. 
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Sugar Beet, Phlladelplna, Pa. 
Weekly Globe and Canadian Farmer, Toronto Canada. 
Western Breeder, St. Joseph, Mo. 
Western Farmei and Stockman, Sioux City, Iowa 
Western Resources, Lincoln, Neb. 
Western St~ckman and Cultivator, Omaha, Neb. 
Western Swineherd, Geneseo, Ill. 
Wisconsin Farmer, Madison, W1s. 
Gctzcral. 
Baltimore Weekly Sun, Baltimore, Md. 
Boston Globe, Weekly, Boston, Mass. 
Detroit Free Press, Weekly, Detroit, 1\Iich. 
Engmeering and M111ing Journal, New Yui k, N.Y. 
National Provisioner, New York, N.Y. 
Pharmaceutical Era, Detroit, M1ch. 
Press, The Weekly, New York, N.Y. 
Press, The Weekly, Philadelphia, Pa. 
Science, New York, N.Y. 
Union, The Weekly, Manchester, N II. 
World, The Weekly, New York, N.Y. 
IMPLEMENTS, SEEDS AND PI,ANTS R:£CEIVED. 
XXlX 
Thanks are retmncd for the following donations to the Station : 
AGRICULTURAL DEPARTMENT. 
J. E. Hedges, Ashville, 0 , <line set of hsters. 
Deere & Co., Moline, Ill., spring tooth cultivator. 
Bucher & G1bbs Plow Co., Canton, 0., tubular roller. 
Currie Bros., M1lwaukee, Wis., one-fourth pound rape seed. 
F. Barteldes & Co., Lawrence, Kant>as, one pound Kaffi.r corn. 
F. Barteldes & Co., Lawrence, Kansas, one pound Jerusalem corn. 
HORTICULTURAL Dl!.PARTME.NT 
Barteldes & Co., Denver, Colo., several varieties of oeeds. 
L. K. Ballard, Warren, Ill., raspberry plan b. 
S. Buffington, Kesler, 0, strawberry plants 
C. P. Bauer, Judsonia, Ark., stntwberry pla11ts 
Wm. Belt, Williamsburg, 0 , strawberry pl m t~ 
Isaac Clawson, Osage, Iowa, strawberry plnnts 
R. S. Cole, Harmanr:,, Md , strawberryplantb. 
C. S. Curtice, Portland, N. Y., Early Ohio grape vine. 
T. J. Dyer, Cornwall, N. Y, strawberry plants. 
U. S. Department of Agriculture, seeds, cuttingb sc1ons and plants. 
R. S. Edwards, Highlands, Colo., strawberry and raspberry plants. 
Frank Ford & Son, Ravenna, 0., potato. 
Boswell Fo:x:, Mancl:ester, Ky, strawberry plants 
D. M:. Ferry & Co., Detroit, Mich., beans. 
Geo. S. Josselyn, PredoUla, N.Y., red jacket gooseb;;rry, Esther and Rockwood 
irapes .• 
S. F. Le~>nard, Chicago, Til., seeds. 
Frank Murphy, Donnellsv;lle, 0., raspberry plant'>. 
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A. C. Maxwell, Lawrence, Kansas, blackberry plants. 
VIm. l\Iendenhall, l\Iarwn, Ind., strawberry plants. 
l\1d.I~th Bros., Onley, Va., strawberry plants. 
CLa,. E. Pennock, Bellevue, Colo., cherry trees. 
C. S. Pratt, Readmg, Mass., strawberry plants. 
Lew1s Roesch, Fredonia, ~. Y., gooseberry plants. 
T. L. Ray, East Chardon, 0., strawberry p~ants. 
Slaymaker & Son, Dover, Del., strawberry plants. 
Frank H. Smeltzer, Van Buren, Ark., strawberry plants. 
The Storrs & Harrison Co., Pamesville, 0., currant plants. 
]. F Thompson, One1da, 0., rdspberry plants. 
H. G. Wolfgang, strawberry plants. 
A M. Nichols, Granvrlle, 0., tomato seed. 
Wm. Stahl, Qumcy, Ill., spraymg nozzle. 
The purpose of the listers above mention is to regulate tl1e depth of 
planting corn. The implement can be attached to any planter, and does 
its work to our entire satisfaction. 
The spring tooth cultivator is designed for shallow cultivation, and, 
.after a season's trial, we heartily recommend it for such work. 
\Ve consider the tubular roller superior to any smooth roller for pul-
verizing the soil. We find it a well made and durablt implement. 
The seeds and plants will be reported upon in future bulletins. 
In conclusion, I haYe again the pleasure of reporting a year of har-
monious and earnest effort on the part of all connected with the station. 
'The Board of Control has acted as a unit ~t all times, and both the mem-
bers of the board and my co-workers of the jtation staff have cheerfully 
submitted to serious personal inconvenience in order to advance the sta-
twn's work. Respectfully submitted, 
CHAS. E. THORNE, Director. 
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REPORT OF THE AGRICULTURIST. 
In consequence of the Station taking possession of the farm in 
Wayne county early in April, 1892, and in anticipation of the removal of 
the entire station during the year, the work of this department was in 
some respects necessarily curtailed, while in others the possession of both 
farms during the greater part of the growing season has been of some 
advantage. The experiments in the field have constituted as usual the 
larger share of the work done. The following is a brief summary of the 
plans that have been carried out in detail : 
Wheat : A series of cultural experiments, the plan and results of 
which have been publi&hed in Bulletin No. 5 of this volume, a summary 
of which is given in the report of the director. Also, a series of experi-
ments in the application of commercial and other fertilizers to wheat, 
the results of which will appear in a future bulletin. 
Oats: (1.) A variety te&t of forty-four differently named sorts was 
conducted on the farm in Wayne county. 
(2.) A companson of yields from the use of different fertilizers was 
c .... ntinued on the fmm hitherto occupied by the Station in Franklin 
!;Ottnty. 
"l'he variety te&t conducted in Wayne county was rather unsatisfac-
t::>!)', O"\ving to irregular and imperfect drainage. 
Corn : (1) (a) Thirty-four varieties of dent corn were grown in a 
CLmparative test, both Qn the farm at Columbu& and upon the station 
fm m near Wooster. (b) Twelve varieties of ensilage corn were gro·wn 
in a comparative test at Columbus. (c) Eight or nine varieties highly 
recommended by seedsmen were sent out to farmers over the State to 
a&certain if they would mature upon Ohio soils. 
(2.) Experiments were continued on the farm at Columbus, in 
methods of planting and culture, including, (a) contrasting deep and shal-
low tillage; (b) testing vitality of seed, by planting, continuously seed 
f. om the same parts of the ear; (c) detas:,eling every othet row; (d) 
pulling suckers off vs. leaving them on. Experiments with chemical and 
other fertilizers were conducted upon both the station farm at Wooster 
and the farm at Coht~:nbus, as well as in several other counties~of the 
State. 
In addition to the above experiments with commercial manures upon 
wheat, oats and corn, a block consisting of thirty-five one-twentieth acre 
plots has been devoted to a system of rotation i>t the order of corn, oats, 
wheat and clover and timothy two years. This gives the commercial 
fertilizers an opportunity to show their effect upon the grass crops. 
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Jiia1zgel wurzels aJld sugqr beets · About three and one-half acres 
of land was devoted to root crops, including, (a) comparative test of 
varieties of mangel wurzels; (b) comparative test of varieties of sugar 
beets; (c) continuation of experiment on soil exhaustion; (d) plantmg 
of sugar beets in rows at varying distances, to determine the possibilities 
of an acre in sugar production and the comparative cost of productiOn 
under the different conditions of planting. Seeds were sent to a few 
farmers in the State to grow samples upon different soils, with a view of 
ascertaining whether the soils of the State are adapted to sugar beet 
growmg or not. 
The experiments with oats, corn and beets will be reported in future 
bulletins. 
Alfalfa: During the growing season a third unsucces::.ful attempt 
was made on the farm at Columbus to get a set of alfalfa by seeding the 
ground with oats and alfalfa togethe1. 
Japan Clo'ver--Lespedeza stnafa: Japan clover seed -vva"i sown in 
the growing corn in Wayne county, in the month of July. Some of it 
grew, but not enough to make a fair stand. 
Indian mallow: One-fourth acre of Indian mallow (.lbztlt!vn avi-
cenna;) was successfully grown for the use of the Agricultural Department 
at Washington. 
Dairy: During the first four month'> of the year considerable time 
was devoted to the duplication of the feeding expenment conducted the 
two winters preceding. The plan of the experiment was extended iJ1 
some directions to bring out &ome points more prominently. Sixteen 
cows were included in this trial, one-half of which were grade cows and 
the other half registered Jerseys The results will be published in a 
future bulletin. 
The State dairy fest conducted by the State Board of Agriculture in 
cooperation with this station has occupied a small portion of my time. 
It has been my duty to witness the milking at the home of each cow 
tested, to take the sample for analysis, and deliver the same to the Statioa. 
analyst. 
During the year I have attended and taken part in twenty-one farm-
ers' institutes, where I have endeavored to place before the farmers of 
the State the more valu,able olJject lessons brought out by experiments 
on the Station farm. I have given considerable time to laying out and 
platting parts of the farm near Wooster. In all the work of the year I 
deske to acknowledge the valuable assistance and hearty cooperation of 
Mr. Wl'fiiam Holmes and Mr. C. A. Patton. Both have been conscien-
tious and interested workers. 
J. FRE:MON'l' HICKMAN, Agriculturist. 
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REPORT OF THE HORTICULTURIST. 
The work of the horticultural department during the year may be 
classified as follows: 
I. Experiments with fruits. 
II. Experiments in vegetable cultnre under glass. 
III. Experiments in vegetable culture out of doors. 
IV. Experiments with insecticides and fungicides. 
The season was favorable for small fruits, especially for strawberries. 
A detailed report of the varieties tested will be given in a future bulle-
tin, of wh1ch the following is a summary: 
Strazoberrzes.-(1.) Considerable advance has been made within the 
last five year& in the origination of proh:fic perfect flowered varieties, to 
serve as pollenizers. The best of this class are, Lovett, Muskingum, 
Enhance, Parker Earle and Beder Wood. 
(2.) The best of the newer imperfect flowered varieties are, Green-
ville, Barton's Eclipse and Shuster. 
(3) Those most suitable for home use, because of high quality, are 
Brunette and Farn<>worth. 
(4.) Because of firmness, Van Deman and Stayman may prove valu-
able for long shipment, but are deficient in size. 
( 5.) The following have not proved satisfactory here: Dayton; 
Michel's Early, 01egon Everbearing, Gen. Putnam. 
(6.) Saunder':>, Gov. Hoard, Martha and Huntsman have good quali-
ties, but no very marked characteristics, and are not likely to become 
general favorites. 
(7.) The most rellable of the old varieties are, Haverland, Crescent 
Bubach and Warfield. 
Raspberrt"es.-(1.) The most promising red raspberries of recent 
introduction are, Royal Church, a large late sort of excellent quality, and 
the Thompson, a very early variety of medium size. 
(2.) The Eureka, also called Mohler, is a promising blackcap, equal 
in size to the Gregg and nearly as early as Palmer. Kansas is similar to 
the Eureka, but several days later: The above appear to be acquisitions 
of great value, and will be more ful:J:<y descnbed in a future bulletin. 
(3.) Palmer, Hilborn, Ohio, Gregg, Turner, Cuthbert, Shaffer and 
Muskingum still retain their place among the well tested standard sorts. 
Blackberries.-The Eldorado is the most promising of the newer 
hardy blackberries. It appears to be as hardy as Snyder and is rather 
larger and of better quality. Snyder, Ancient Bnton and Eldorado are 
3 0. E. s. 
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the only perfectly hardy sorts in central Ohio. Erie and Minnewaski 
are larger than any of the above but less hardy, and are suited only to 
sections where the climate is comparatively mild. 
Gooseberries.-The most promising of the newly introduced goose-
berries are, Portage, Puyallup Mammoth and Pearl. The first and sec-
ond attain size of nearly an inch m diameter, and are much alike. Pearl 
is smaller, but is extremly productive and gives promise of being valuable 
for market. The Industry is not satisfactory in all localities, because of 
its tendency to mildew, but this is easily overcome by the use of fungi-
cides. The Downing is the most valuable of the old varieties. 
Strawberries, raspberries, blackberries and gooseberries are the only 
fruits to be treated in the forthcoming bulletin above mentioned. 
Garden Vegetables -Considerable attention has been given to grow-
ing vegetables under glass. Two greenhouses, each 20 x 100 feet, heated 
by hot water, have been used for the purpose. The details of the results 
obtained thus far are given in Bulletin 43, September, 1802, of which a 
summary is given in the report of the Director. 
Comparatively little work was done in out door vegetable culture, as 
most of the crops planted were for experiments in spraying, or in special 
methods of culture. 
The most noteworthy of the latter was an experiment in pruning 
and training tomatoes, the results of which are not ready for final report, 
as another season is required in which to perfect the plan adopted. The 
plan consists simply in training the plants to a single stem and in tying to a 
trellis of an improved form. The plan is not new, except in some details, 
but the end sought was to determine to what extent pruning induces 
early ripening. The results indicate that from one to two weeks may be 
gained by this method, over the plan ordmarily practiced. The tomatoes 
are also larger and freer from rot. 
The bed method of growing celery and onions by transplanting has 
been given attention, as well as the nomenclature of the varieties of these 
vegetables, and will be reported upon in due time. 
Experzments w£th Inucticides and Fungicides.-For the purpose of 
corroboration, much of the 'Y"ork done in previous seasons was repeated, 
but new features were also introduced and new facts learned. The fol-
lowing is a summary of the results obtained: 
(1.) The dilute Bordeaux mixture, which is composed of four pounds 
of sulphate of copper, four pounds of quicklime and fifty gallons of 
water, has again proved to be the best general purpose fungicide, also the 
best vehicle in which to use arsenical poisons for the destruction of foli-
age-eating insects. A too persistent and prolonged use of it must be 
avoided, however, as, if applied late, it may stick to the fruit until after 
it is ripe, and upo:a apples and pears it causes a russet appearance. 
(2.) The copper l:\>rsenic solution, made by dissolving six ounces cop-
per carbonate and four ounces of Paris green in two 1quarts of ammonia, 
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to ;vhich are added fifty gallons of lime water, is an excellent combined 
fung1c1de and msecticide, and is probably the be~t of any for pears. 
( 3) The early dropping of apples, wh1ch has been charged to wet 
weather at the t1me of blooming, was largly prevented the past season by 
early spraying w1th the Bordeaux mixture. A fair crop was secured from 
the sprayed trees, but none at all from the unsprayed. 
( 4) It has been fully demonstrated that premature leaf dropping of 
plum trees may be prevented by the use of the Bordeaux mixture, and 
that when Pans green or London purple is used for curculio, it is neces-
sary to use the Bordeaux mixture as a vehicle for conveying the poison. 
( 5) Some results obtamed la~t season indicate tl1at Bordeaux mix-
ture of tv,·o or three tanes the above strength is better for the first and 
second applications on grapes than the dilute mixture 
( 6.) The use of Paris green, either alone or in combination with Bor-
deaux mixture, has not been attended with success on peach trees and 
American vaneties of plums, because of the harm done to the foliage. 
(7.) Some preliminary experiments in spraying peas show that the 
mildew can ea~ily be prevented, and the crop greatly benefitted by the 
treatment. 
(8.) The potato scab was almost wholly prevented by soaking the 
seed before planting, one hour in dilttte Bordeaux mixture. No benefit 
was derived from the treatment, however, when the potatoes were planted 
on soil where a potato crop had been grown the previous season. 
(9.) The potato blight has usually been largely prevented by appli-
cations of Bordeaux mixture to the tops, but last season but little effect 
was produced by the treatment, owing perhaps to the fact that the bhght 
was less severe than usual. 
A future bulletin will treat of variotts topics connected with spray-
ing. It will give not only the results of recent experiments, but also 
directions for the treatment of some of the most common fungous 
diseases, and the best methods of combating insects and diseases in com-
mo!l. 
W. J. GREEN, 
Hortz'cu!turist. 
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REPORT OF THE ENTOMOLOGIST'. 
Up to July 1, 1892, the arrangement between the United States De· 
partment of Agriculture and the Experiment Station, as set forth in my 
preceding report, remained in force, after which date it was annulled by 
the Department, owing to a lack of funds. In 1Iarch I was notified of 
the probability of a t\vo mot.tth's furlough without pay, and although this 
was withdrawn later, it \vas followed by instmctions to hold myself in 
readiness to spend some time on the Pacific coa~t. In view of these un-
certainties, some investigations requinng continuous penonal attention, 
and which would have been rendered valueless by my absence, were not 
undertaken. The removal, in June, from Columbus to the new location of 
the Station at \Vooster, and the nece<;s:J.ry delay in 5ecuring proper quarters 
for my laboratory work, still further interrupted many investigations, and, 
in fact, some were temporarily abandoned. 
During the monthc, of February and March, considerable time 1vas, 
spent in experimenting with insect and fungous parasites of greenhouse 
pests, with a view of tumiug them to practical use. Of the Hymenopter-
ous parasites reared, one was Encyrtus jlavus Howard, a parasitic of that 
universal pest of the conserYatory, the Soft Brown Scale, Lecanium 
kespe1·idum. This parasite had not heretofore been observed except in 
Califomia. It pro,·ed very efficient in destroying this scale, which was, 
at the time, destructively abundant on roses. Another parasite species, 
Aphe!inus mali, was reared, the female of which was described in 1851, 
but the male remained unknown until I reared both sexes from !J1yzus 
mahaleb. The most useful parasite on Aphids was Aphidius phorodoutis 
Ashm., though it exercised little or no influence in holding in check other 
species like Siplzonophora az•ente, and a large green species affecting 
lettuce. A totally unexpected enemy of the 11-f:yzus was found in the much 
abused :-.lug, Lima:r: cmnpestris Binney. These slugs not only left the 
succulent, growing lettuce, of which they are known to be very fond, 
but climbed up wheat and other plants to the height of ten inches ~nd 
fed upon the Aphids thickly clustered on the leaves. In all of these 
parasites, and also in the Empusa aphidis, we did not find a reliable check 
on the Aphides. It must be stated, however, that the temperature was 
not under my control, and the heating was not properly attended to, caus-
ing those frequent and radical changes in temperature so adverse to the 
development Of parasites. while offering,little if any obstacle to the lll-
crease of the Aphides. Later, and in the fields, a Syrphus fly, Paragus 
tibialis, was found. para'>itic on Aphis r7tmiris An aphis of the squash. 
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Szphonaphora cucurbitce, was carried through its entire cycle on Capsella 
bursa pastoris and Nepeta glechoma, males, oviparus and viviparus females 
and eggs being secured. This matter was published in the Canadian 
Entomologist, vol. XXIV, p. 311. 
Considerable time was spent in the study of wheat insects. An out-
break of a species of wire worm, Melanotus communis, vvhich dest1 oyed 
about ten per cent. of the plants over a portion of one field, was investi-
gated and the results published in Bulletin No. 46. The larvre of a 
species of Saw Fly, probably Dolerus arvensis, as the adults were observed 
ovipositing in the field in early spring, were observed in considerable 
abundance im some of the Station fields. Three insect enemies of grow-
ing wheat, new, so far as any published record is concerned, were reared 
from the plants. These are all small flies much resembling Oscinis 
z•ariabilis (!), an illustrated notice of which appeared in the bulletin of this 
Station for April, 1892, p. 81. Two of the new ones are Frit flies and are 
Oscinz's umbrosa and 0. coxendix, the latter of which was described by Dr. 
Fitch as occurring about wheat fields, but nothing has up to this time 
been learned of its habits. In this case these were, both of them, reared 
from the injured wheat plants. Their injuries closely resemble thos,e of 
O>cinis variabilis (!). The third species is similar to these but un-
determined. A new parasite on the last named species was reared and 
w11l be described in a bulletin of the technical series, now nearly ready for 
the printer. Two other rearings were of special interest from both an 
economical and technical standpoint. These were both species of Diplosis, 
probably undescribed, and very closely allied to the Wheat Midge, 
Diplosis tritici, but are, in this case, friends instead of enemies. The 
larvre of one were engaged in destroying the cherry Aphis, Myzus cerasi, 
in Fulton county, and the other was engaged in destroying the cabbage 
Aphis A. brassicce, at Columbus, Ohio. Instances of the carniverous habits 
of members of this genus, though not unknown, are not of common 
occurrence. 
An injury to growing wheat in June, about Wooster, has been in-
vestigated. This consists of an attack by the old and long known joint 
worm, Isosoma hordei, though this is supposed to fofm galls or swellings 
usually below the upper joint of the straw, while in this case they were 
invariably situated above it. An entirely new species and for which it 
has become necessary to erect a .new genus of Hymenoptera, was reared 
from these galls in considerable numbers, and it is likely that the species 
will prove to be a very useful parasite. This also will be described in the 
forthcoming technical bulletin. 
A large number of other investigations have been carried on and 
the results have either been recorded in the regular bulletins, or else they 
have not yet sufficiently developed to demand mention here. 
Of the outbreaks of injurious insects over the state there are a 
number which may be especially mentioned. The appearance of the 
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clover leaf Weevtl, Phytonomus punctatus, in the Western Reserve and 
also m small numbers 1n the Vlcmity of Cmcmnatl, may be noted as the 
first occurrence of the pest in Ohio. The western com root worm, Dza-
brotzca longzcornzs, was also reported in destructive numbers in Hamilton 
county. This is, so far as I am aware, the first appearance of this pest m 
Ohio, and I would call attentton to the probabihty of its slowly w0rkmg 
its way ea~tward. A cunous outbreak of a species of horse and cattle 
fly, Tabanus abdommalis, 10 Hamilton county was re-ported by Mr. R. H. 
Warder, of the Board of Control of this Station, These flies made thetr 
appearance in Mr Warder's neighborhood m August, in enormous num-
bers, and attacked stock, following cattle and horses like a swarm of 
bumble bees, as Mr. Warder expresses it, and biting the cattle unttl they 
became fairly raw on the neck from the attacks and their attempts to nd 
themselves of thetr tormentors. The scourge continued about two weeks 
In conclusion, I wtsh to call attention to the necessity of placing a 
certain fund at the dtsposal of the Entomologist to cover traveling expenses 
and cost of field experiment~, at a distance from the Statton. This will 
enable him to promptly visit the locahty of an outbreak of any insect 
and to aid and assist i,n the application of means of repression or pre-
vention. No reputable physictan will consent to treat his patients by 
mail, yet the Entomologist is compelled to do a precisely Similar thing, 
and, 1t 1s expected, that hts advtce wtll be of such a nature as to enable 
people to stop or prevent the ravages of insect pests in orchard and field. 
This is simply an impossibility m many cases Some insects can be 
handled under Instructions transmitted by matl, but there are many of 
which there ts much to be learned in the matter of habits and remedial 
measures, and with a reasonable expense fund at his disposal the Ento-
mologist would bema posit10n to save the people dollars where now he 
saves them dimes. 
Wtthout wishing to be egotisticaltn the least, the present incumbent 
of thts office can furnish pubhshed proof that the expenditure of a few 
dollars and a few days' time resulted in the saving of $10,000 tn a single 
year and that too, to a single, very e:xtenstve farmer of an adj01ning state, 
the amount bemg estimated by the farmer htmself. 
F. M. WEBSTER, 
Entomolo gzsf. 
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REPORT OF THE BOTANIST. 
Having resigned my position at the Station before the close of the 
.:;ummer season, and being occupied during the latter part of that season 
m closing up the work, arranging the herbarium, prepanng material for 
the Columbtan Exh1bition, etc., there was not much time for ongtnal m-
vestigation. 
However, the lines of work laid down the previous year were fol-
lowed as far as possible; various fungous diseases, espectally apple scab 
and the diseases affecting the raspberry and blackberry, were carefully 
watched, but no additional reports were made. A brief report was pub-
hshed on Septoria consimilis, the leaf-spot disease of lettuce. Until last 
spring this disease was not notlced on culttvated lettuce in the Station 
gardens. The source of infection can be directly traced to the prickly 
lettuce, Laduca scarzola, as the fungus was very abundant on this very 
abundant weed. It is an interesting point, that m looking over the 
avail~ble station bulletins of all the states, I have ~ound no report of this 
fungus on the cultivated lettuce. 
Specimens of Septorza conszmzlis, Cercospora apzz, Cercospora beticola 
and Bremia lactuctE were furnished for the Columbian Exhibition. 
A preliminary list of the rusts of Ohio has been published, and, a11 
article on Empusa aphidis will appear in a future bulletin. 
FR:E:DA DE'.l'MERS, Bptanist 
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REPORT OF THE CHEMIST. 
The work of this department has been confined mainly to the anal-
ysis of milk and feeding stuffs in connection with the feeding experiment 
conducted by the Station during the winter of 1891-1892. This work is 
not yet ready for publication. 
Analyses were made of sugar beets, published in Bulletin ~ o. 2, p. 
:23. Determinations of crude protein in wheat were made in connection 
with the field experiments with fertilizers on wheat, and were published 
in Bulletin No. 5, pp. 90-91. 
Eleven analyses of milk were made during the year for the Ohio 
State Board of Agriculture in connection with the premiums offered by 
that Board, to be given at the Ohio State Fair. 
Complete analyses of sixteen samples of soil were made from the field 
hitherto used in experiments with fertilizers on wheat, the results of 
which will be published later. 
Some work was done determining phosphoric acid in fertilizers for 
the Association of Official Agricultural Chemists. 
The following determinations of sugar in sugar beets were ij:iade for 
parties residing in various sections of the state, the object being to ascer-
tain whether the culture of beets for sugar can be made profitable in Ohio. 
Thus far, only those raised in the northern part of the state have shown a 
suflicient,percentage of sugar to justify their culture for this purpose. 
DETERMINATION OF SUGAR lN BEI!;TS RAISHD IN Omo. 
Variety. Date of planting. 
I Sugar in Date of beet-
harvesting. I per cent. Grown by Post-office address.! Couu!.y. 
---·------·--------·------1 , _________ , ____ _ 
White Sugar Beet .................................................... , July 2 ....... . 
Lane's Imperial..... . . . ....................................... July 2 ....... . 
Vilmorin's ImproY'-'.1 ............................................ • July 2 ...... .. 
Klein Wanzleben .................................................... ! April27 ... .. 
Wohauka. ...... m ...................................................... 1 Apri127 .... . 
Yellow Obcrndorf......... ......... ...... ...... ..... ...... ...... April 27 .... . 
Red-top Sugar ........................................................ ! June 24 ..... . 
Red-top Sugar ...................................................... \ June 24 .... .. 
Red-top Sugar...................................... .. ............... June 24 ..... . 
Golden Giant ....................................................... I May 3 ....... . 
White Sugar S<1e"1an .............................................. 1
1 
May 3 ....... . 
Breck's Imperial................................. .. . .. .. .. .. .. . .. . .. ]\:lay 3 ...... .. 
Golden Tankard...................................... .. .......... "I May 3 ...... .. 
Klein Wanzleben .................................................... 1 June 1. ..... .. 
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1 
Early April 
Vilmorin............ ... .. .. .. .. .. ..... .. .. ... .. .. .. ... .. .... .. .. .. . .. . May 12 ...... 
~~: ~~i~::::::::::::.::::::::::::::.::::::::::· .:::::::::: .... :::::· ~~; ~g:::::: 
Lane's Imperia............ . .. ...... ... . .. ... ... ..... .. .. .. ... .. .. . May 30 .... .. 
Klein Wanzleben.. ..... ...... ... . ..... ................ ..... .. . ... ... May 9 ....... . 
Vilmorin.......... ... .. . .. .. .. .. .. .. .. . .. .. .. .. .. .. .. . .. . .. .. .. . May 9 ...... .. 
Klein Wanzleuen .................................................. June 3 ...... .. 
VilmoriiL ........................................................... ,June 3 ...... . 
Oct. 15 ...... . 
Oct. 15 ...... . 
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Oct. 14 ...... . 
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Oct. 1. ....... . 
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Oct. 10 ...... . 
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Oct. 25 ..... .. 
Oct. 25 ...... . 
7.40 
6.46 
9.46 
12.65 
9.06 
8.75 
8.66 
7.83 
]0.26 
5.01 
6.81 
5.65 
6.17 
10.73 
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6.49 
7.66 
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13.66 
14.03 
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XLU ANNUAL REPORT 
Owing to the removal of the station it became necessary to equip a 
new laboratory in Wooster, which has involved considerable interruption 
to my work during the latter part of the year. 
F. J. FALKll:NBACR, 
Chemist. 
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The follo·wmg tables contam statistic;, of temperature, ramfall, etc., 
for ihe year, and are compiled from data obtamed by datly observatwns, 
made at 7 a m, :3 p m. and 9 p. m T stand::, for "trace," less than 0 01 
mch of da1ly ramfall. Temperature IS glVen m degrees, Fahrenheit. 
Table I show'> the da1ly ramfall at the stat1on during the year m 
mches and hund~edth'> 
Table II shmvs the da1ly mean temperature for 1892, and the normal 
mean temperature 1or each day, computed ftom ten years' record. 
Table III g1ve;, a compan&on of the monthly mean temperatm e, 
hum.0.1ty and ramfall for the statiOn and the state, w1th the ten-yea1 
a' erages for the same. 
Table IV shows the ramfall at the statiOn for each month dunng the 
la.=, t ten ) ears 
Table V contams the record of atmosphenc piessure; the mean tem-
perature, the highest and lowest temperature, w1th the range of tempera-
ture for each month, the number of clear, fair, cloudy and ramy days, 
the ramfall and preva1lmg duectwn ofwmd for both the Expenment Sta-
tlon and state. 
Table VI contams the pnnc1pal pomts of mterest on the tempera-
ture, -,tate of weather, and ramfall dunng the same penod, and a grand 
summary for ten years. 
I am mdebted to the Oh10 State Meteorological Bureau for the daily 
normal tempe1atures 111 table II, and for the statistics on the-weather of 
the st.ate. 
250 OHIO J:<;XPJ.o,Ril\1ENT STATION. 
METEOROLOGY-TABLE 1. 
D \!LY RAI:<FALL A..c'fD MELTED SNOW FOR 1802-AT EXPERn!E!'<T STAriO:<. 
Jan. Feb. Mar. Apr. May June July Aug· Sept. Oct. Nov Dec . 
• 
---------1-- ----------------------
1................................... .....• .13 ....••... .03 ......... T .81 ... ...... 1.20 ..•.••... ..••.••.. .36 ..•.....• (') 16 .19 oouooooo .55 .43 .15 .16 .13 ooooooooo ..... ._., .2'2 oooooouo 3.:::::::·:::::::::::.:::::::::::::::::::. .02 .••.•.... ......... .61 .16 T 1.22 ..•.....• .•......• IT .01 ........ . 
4.. .......•...... ........................ 10 T T T .23 .06 ......... UiO ..•.............•................... 
5........ ....... .......... ..... ..... T .45 .47 .31 .......•• T ......... ......... .18 •......... 04 1 ••••••••• G.................................. ..... ..:0 ......... ...•..... ......... .02 ..................................................... u !.0 
7 ....•... ................... ........... T .38 ...•..... ......... ...••.•.• 05 .....••.• ......... ..••.•... T .07 O.W 
~--······ .......... .................. 10 .•..•.... .1~ .08 ..•••...• 1.91 .....••.• •........ ....••••. .32 ......... T 
9 ·····•······· .. .. ·················· ········· ········· .13 .]2 ·····~·· .21 ······•·• ········· .....••.. ········ .27 ........ . JO •••••• ••• ••. • .••..•..•.•..•• •.••• T T Oo T .25 ......... ···;_r··· T ......... T ................ . 
n::::::::::::::: ::::::::::::::::: .. .-.: :£ .5~ .. :~~--- ::::::::: ·* ................... ~:~ ... ···_()8" .. ::::::::· ·:::::::: ·:::::::: 
11 ....•............. ·············· 66 ········ •········ ········ 15 .19 ··•······ .77 ........ .. .... .!i9 14 ........ ...... ................. ..... .14 .75 .02 .35 .3.l .05 T •.•.••••. ......... ......... .57 T 
l~ ::::::.:::::::: .. :::::::::::::: ... :.: .. ::::::: ... "T ... ::::::::: ... ~~--- .. :~: ..•.. :~~--- .. :.~~--- ·:::::::: ···.o5""' .. ;_r .. ·::::::::1 ... ~ ... 
17....... .......... ............•. .... ....... ......... .o:; T ........• .09 ••.•..... ......... ..•••.... .....••. ... ..... T 
!~ ............................... ····· . :o .07 .0~ .09 .7~ .60 ·•······· ···•···•• •..••.•.. ......... 4~ .••••.... ]')....................................... .05 .76 .05 .......•• .47 1.24 .68 .10 ...••.... .33 .39 ........ . 
~0........ ..... ...... ................. ....... .01 ....•.... .30 .41 T ......... ......... ......... .02 ................. . 
21 ···•···•·•··•···· .......... .... ... ........ ......... ......... .10 ......... .57 ·•·•···•· .•••••••. ···•····· ......... ···•·•·• 22......... ........ ............... ... ......... T .26 .02 T .03 .13 ......... T ................ :. ·:::::::: 
2-l ............................ ·········· ........ ......... .28 ......... .07 .13 ......... ·••·••••• ········ .................. 0.01 
~"-. .................................... ········ ......................................................................................... o.o: 
~;; ........................... .......... ........ .01 ......... ......... .15 ......... •..•••.•• .03 .19 .................. O.Oo 
:!............ ....... . . ................ .. . .. ...... T T ......... .41 ......... .17 .~5 ......... ......... .02 ........ . 
27............................ .......... . ....... ......... 16 .•....... T T ......... .55 ......... ......... .16 ........ . 
~' ........ .......... ....... ... . . .... .. ...... T ........ .08 .06 ....•.... ......... ......... .. ....... •....•... .03 ....... .. 
2~1 .................................. .• •.•.•.• .48 •.•••..• ..•••.•.• .10 .26 .48 .......................................... .. 
:~!........... ......... .................. T ......... .47 ..•.....• ..••••... .15 ......... .24 ................................... . 
:a.................................. .. ....... ........ ......... ......... ......... ......... T .................................... o.ss 
-----------------------Total................................. 2.05 3 27 2.16 2.63 4.63 6.78 3.13 6.15 1.27 0 67 2 62 1 85 
Average............................ JY"l .12 .07 .09 .15 .22 .10 20 .04 .02 .0~ .06 
:llEl'EOROLOGY-T \BI,E II 
DAILY M10A'< TEMPERATUI<E FOR 1892 -AT EXPEROIENT STATION. 
N stanJs for Normal :\lean Temperature fo1 10 yea! q) 
January. J February. I March. April. May. June. July. August. l'>eptembLr I October I November.! December 
1b92 I N. 1189'1.. I N. 11892. I N. 11892.1 N. I181B I N. 11892. I N. 11892. I N. 11802 I N. 11892 I N. 11892. I N. 11892 I N. 11892.1 N. 
--------1 ~--~--~--~--~--~--~--_,.-1--J--J--J--J--I--1--I--I--l--l--l--l--l--o--•--
L .......................... 00 
2........................... 24 8........................... 18 
4 .. ... ... ......... 25 
(;.,.,.,,.,.,,,,.,.,.,T., .. , 2'J 
6.......... ................ 21 7........................... 14 
8 .......................... 24 
9 .......................... 8 10........................... 14 11.......................... 32 
12...... .......... ......... 23 13........................... 26 
14 ..... ......... ......... 16 
1fi .............. ........... 10 
16. ............... ... .. 12 
17. ........................ 26 
18........................... 26 
]lj ..... .................... 9 20........................... 7 
21 .... ................... 17 
~ .......................... 80 
23 ......... ........... ... '1:1 
24 ........... ............. 34 
25 ........................ 34 
26 .......................... 11 
'1.7......................... 13 
211 .......................... 32 
29.................. ........ 38 
90 ....................... ~ 
31 .................... ~ 
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M:E'l'EOROLOGY-'l'ABL:n ill. 
COMPARISON OF M!tAN TEMPERATURE MEAN RELATIVE HUMIDI'I'V AND RAINF'AJ"I, I'OR 18!)2. 
Jan. Feb !March I April. I l\fay. I June. I July. I Aug. I Sept Oct. Nov. Dec. I Vear. 
---------------------------1-i---·---·---·---·---·---·---·---·---·---·---·---
Mean temperature at the station ................................................ 23° 350 3.50 50° 60° 730 no no 630 52° 37° 290 61° 
·reu-year average tem~erature at the station ..... h •••••• ••••••••••••• 26° 31° 35° 50° 60° 70° 78° 70° 6{0 ooo ~o· 32° ooo 
. Mean relative humidi rat the station {per cent.) .................... 80 80 74 68 77 82 76 79 80 74 82 83 78 
'fen-year average relative humidity at the ::.tation lper CEnt.} .. ~ 87 <5 80 74 77 79 76 78 78 79 82 8:l bO 
Mean temperature for the state .................................................. 24° 350 350 49° 59° 73° 'f;jO no 6-P 52° 380 29° 51° 
'l'en~year average temperature for the state .............. ............ 27° 31° R50 50° 60" 69° 73° 70° 64° 51° 41° ss• 50° 
:\Iean relattve humidity ~or the state (per cent) ..................... 83 he! 82 74 80 79 78 78 78 76 87 &I 80 
ren,.year average humtdtty for the state (per cent.) ............... 88 82 7.1 i3 75 77 74 75 77 75 80 81 78 
1 Inches.l-nches.l Inches.lrnches.Jruches.lrnches hnche;JI nches lrnches.IInches lrnches.IInches.IInches. 
Rainfall at the station .............................................................. , 2 0) I 3.271 2.1fi I 2 631 4.631 6 731 3131 6.151 1271 0 671 2.621 1851 37.16 1'en-year average at the station. . . .. ......... ...... ........ ...... . 3 02 3~ 4 26 2 0~ g_~ 412 4.28 2 27 117 2 fl9 5.43 242 30 75 )lean rainfall for the state........... ..... ............... ..... .. .... .. 211 28G 3 :i:~ liM 3M 2 gg 2 :lU 073 2 :J~ 1.71 W/1h 
Ten-year average for the state .................................................... 3 29 3.B5 2 92 2 iG 4 27 na 3.16 3 30 3 OJ 2 ·lfi 3.11 2.27 g,, 1>8 
~ 
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M~TEOROI,OGY-TABI.~ IV, 
MONTHLY RAINFALL FOR TEN YEARS, 
~==============7===~==~~==~===r==~==~==~==~==~~==~=== 
Year. Jan. Feb. March. I April. May. June. July. I Attgust.l Sept. Oct. Nov. Dec. Total. 
----------------·----·----·----·----·----·----·----·----·----·----·----·----· ----
Inches. Inches, Inches. Inches. Inches. Inches. Inches Inches. Inches. Iucheq, Inches. Inches. Inches. 
1883 ..................................................... . 2.90 5.81 2.8'7 2.98 5.76 4.70 2.92 2.12 8.13 4.34 3.87 4.97 46.:l7 
18M ................................................... .. 2.77 6.29 4.10 2.40 4.34 1.l1 2.23 0.45 4.23 1.49 1.13 8.87 3341 
1885 ..................................................... . 4.08 3.17 0.98 4.51 6.92 4.34 3.01 6.50 2.00 3.12 2.39 1.68 416S 
18811 .................................................... .. 4.49 1.67 233 3.25 6.91 2.23 3.01 1.42 3.42 119 418 3.41 38 01 
1887 .................................................. .. 1.54 685 2.34 4.45 4.36 547 1.56 2.47 1.82 0.38 2.64 2.04 36.62 
lSSS ................................................... .. 4.04 e1 4.33 2.39 667 2.43 4.72 5.85 1.26 5.14 4.30 136 44.!!0 
1889 ................................................... .. 390 0.81 1.00 1.11 346 2.03 2.85 2.07 3.77 1.79 3.72 2.24 2880 
1890 .................................................... .. 5.50 5.88 488 4.03 4.69 543 1.41 3.71 8.16 2.71 1.76 238 5059 
1891. .................................................... . 3.13 5.26 4.38 2.02 2.87 3.83 4.41 1.84 1.16 2.80 574 2.42 39.86 
1892 .................................................... . 205 827 2.16 2.63 4.63 67J 313 6.15 127 067 262 I S'i 37.16 
------ --------------------------- ---
Average ......................................... . 3.53 3.88 3.05' 297 4.96 8.&9 290 3.15 319 236 3.11 309 :1907 
~ 
t:rJ 
0 
?:' 
0 
t" 
0 
8 
~ 
(/) 
~ 
~ 
~ 
~ 
I 
OHIO E:S:PERDlE~T STATIO::\. 
METEOROLOGY-TABLE V.-Su::-.~M~RY BY Mo~'l'HS FOR 1802. 
Barometer. 
At the E<f'-•rt'meut - ·--~-- ----~--- ------- --- ---------
jan nary.).~~~:.~~~ ................ 30 16 .10 fll IGth 29,55 1st 111 80 23 55 lst 
~iab:C't:?: .:···::: .. :·::::::::::: l~ ~~ j~ ~~ l?th ~~ ~~ £tgl m ~~ ~ ~ it:g: 
April .............................. 30.08 30 43 25th ~9 68 1 !th. 0.77 68 50 ~~ ,;11 ct l\Iay ............................ ~9.Ui .10 2\1 8th. 29 53 Hlth. 0.74 77 60 ov , " 
J nne........... . ............ ..... 2'J. HI 30 l 0 13th 2\l !iO 27th 0.50 82 73 9'2 lbth 
July.. . ..•••.. ......... ........ 10 Oi ~0 13 7th 29 ~? 3d 0.68 76 7J 95 24th 
August ... ..... ............. 3\l 0 I ,'0 16 16th. 2'1 l•l 24th. 0 41 79 76~ 90 '1'80th September ...... .......... .. .10.11 .10 37 2d 2'1.41 l<lth 0.96 80 - 86 
October ...................... 30 10 :10.44 30th. .l'l tll 7th 0.8il 74 1i2 83 11 
November ...................... JO.l2 :10 48 2'2d 29.39 17th. 1.09 82 37 f>9 17th 
December....................... 30 16 30 61 11th. 29 53 7th. 1.08 83 2\1 IJ.J 7th 
Sums and averages........ 30 02 30 68 Feb 16 29.,37 Mar. 8. 0 88 
For the State 
i>a.:t~~;r,y·:::::::::::.:::::·:::::: 
l\larch ........................ . 
ApriL ........................... . 
May ............................... .. 
June .............................. .. 
JUly..... .. .................. . 
August ....................... . 
.September.. .... . .......... . 
October ....................... .. 
November .................... .. 
December .................. . 
SO 1S 
sou 
.lO 09 
30 07 
29 97 
29 96 
30 08 
~0 02 
~0 ll 
SllOB 
3!1 09 
30 li> 
;10 70 
30.78 
30 59 
30 54 
30.47 
3018 
8051 
BQ22 
3039 
3052 
:JO 60 
3071 
16th. 
17th. 
21st. 
2.5th. 
8th 
><7 
7th 
16th 
30th 
~th 
Rth 
11th 
29.37 
29 31 
29 31 
29 64 
2938 
2<150 
2971 
29 69 
2937 
29.40 
29 28 
29.-ro 
6th 
11th. 
~hi 
19th 
27th 
3d 
24th 
13th 
28th 
17th. 
:,11 
1.33 
1.47 
1.:]8 
0.90 
1.(19 
0 68 
080 
0 51 
1.()2 
1.12 
1.12 
131 
Sums and averages ......... 30 08 30 78 Feb 17. 29 31 Feb 11. 1.08 
Mar 8 
78 
83 
84 
82 
74 
80 
79 
78 
75 
78 
76 
K7 
S4 
78 
50 
24 
33 
:;t; 
49 
59 
71 
73 
71 
6-! 
62 
;;a 
2') 
61 
74 
80 
90 
99 
101 
103 
99 
96 
~9 
76 
70 
lot. 
2ld 
;3h,t 
~ 
31st. 
17th 
2;th 
16th 
gth 
:Jd 
'2d 
L 
50 103 July 2·,. 
Station-"" March 14th and 21st. •"'t March lOth 11th and 14th ,,. A.t>ril1st and Jl.h 
, .. August 8th and 9th. "'Au~ust 1st and 9th. '"'ilSept. 1.lth aud 21st. *'r October lst, .ld 
State-*' January 13th, 19th 23d and 26th. <<~February 5th and 6th. *"February 3d. l2tn 
and 25th. .a Uctober lst and 9th. *-October 8th. 25th and 29th. *lf Novem:l>er 3d, 12th and 
1 emperature 
I" ~ ::;. I 
~ 
:; I ::: 
c 
'~It 
! j I l ~~ • I 
-,--,--,----
]<, 30th I 73 11 1 '0th 
l I th 6' 17 '17 tth 
lo ~ 5. 18 3D .l..>th 
_ qth 5I> 21 "6 1st 
8th 51 .'() 3.2 .. 
I 2bth .38 19 28 11th 
4 2d 482130 7 
p, 31st 42 22 32 II th 
4 l"th ~~ 27 40 ~d 
- lOth 51 .11 « 1• 
' .'() h 61 16 °4 13th 
U uth b4 14 .'9 2d 
11, jan 20 1B 20 44 '" 
~ 20th 
1 .. 
6 .. 
14 19th 
b 8th 
41 29th 
40 17th 
4<> 29th 
4 27th 
20 -lOth 
8 11th 
-u 21!th 
AA 16 47 lqth 
71 lb ~3 ~th 
74 17 43 25th 
71> 21 50 1st 
71 20 47 \th 
54 20 39 lJth 
6~ 22 46 7th 
54 21 41 J1at 
62 .u 51 .l..>th 
69.l.'48'" 
6S 15 48 >th 
SJ 15 39 lith 
-2-5 jail 20t US U o1 bept 25 
I ~ I 
I : 
5 th 
1 d 
7 lbth 
10 • 
10 6 
10 18th 
• Oth 
ll 9 
1- 10 
11 ''ith 
' '-th 
4 11th 
4 Feb 3 
DLC 14 
• 1 
2 8 
23d 
2 18th 
2 19th 
" 3d 1 29th 
J 5th 
i '>th 
2 • 1 .. ,c 
1 17th 
1 July 29 
Nov J 
l.l.l8 
Dec 12 
9 
6 
9 
s 
h 
'> q 
q 
r 
14 
CJ 
' 
12 
8 
11 
1~ 
12 
21 
20 
20 
11 
13 
1~ 1c. 
108 170 
9 
5 
7 
8 
6 
9 
15 
1o 
16 
12 
4 
5 
q 
8 
11 
11 
11 
13 
12 
11 
10 
11 
10 
9 
10 
1 
11 
9 
11 
4 
2 
2 
2 
4 
" ]II 
11 
11 
14 
1.2 
17 
16 
8 
9 
1 
3 
1. 
'0 
- ll> 
213 
4(, 
& 7> 
I 
Cb 
1.7 
017 
.12 
1 ~' 
88 12> "16 
1~ 
11> 
13 
11 
14 
8 
4 
5 
4 
8 
16 
17 
11 211 
ll ) 0~ 
13 - 'l6 
10 i JJ 
17 b B 
15 5hl 
8 3b0 
7 2 .)q 
6 2 *' 1 0 73 
11 2iJ 
7 171 
lll 126 129 121 3"' Ho 
255 
o- 'w 
]_ .., 
o- " 
OJ :t-. E 
b 0, 
22 0, 
10 ':>W 
20 N 
04 sw 
0.! NW 
Ill l'.W 
(it \~ 
JO b 
07 .,w 
10 ., 
OCJ !'<W 
11 NW 
21 ., w 
19 ..,w 
12 .,w 
10 bW 
OS ..,W 
0'2 NW 
1'1 NW 
01:> w 
10 '>W 
"Aprill 8th and 20th "'"Maylat and 9th *' May4.th and 19th "'July lnd and 27th 
dn I Rth *~~October 14th and 18th 
and lOth ~March 11th and 14th 1'6 Apn14th and 6th. "'Apnl4th and 5th. *'June 11th 
Mh ..u. Decemlier 7tla, ttl&, >toll Dec , 11th and 12th. 
METEOROLOGY.-TABLE VI.--8UMMARY nv YeARs AND GRAND SuMMARY FOR TEN YEARS.-Part First. 
1888. lil84. 1885. 
At the Experiment Station 
·Mean relative humidity........ ..................... 82.3 per cent-.............. . 
Mean temperature... ................................... 49.1° ........................... .. 
Highest temperature.................................. 97.0\ August 22 .......... .. 
Lowest temperature ................................... -7.0 , January 12 ........ . 
Rauge of temperature... ..... ........................ 104.4° ............................ . 
Mean daily range of temperature ............... ·22.9° ............................ .. 
Greatest daily range of temperature......... 46°, September ll ........ . 
!,east dally range of temperature............... 1. 8° January 28 .......... .. 
Number of clear days ............. .................. 105 ............................... .. 
Number of fair <.ays ................................... 147 ................................ . 
Number of cloudy days.............................. 113 ................................ . 
Number of days rain ff'll............................. 165 ................................ . 
Tobrl rainfall............................................... 46.37 inches ................ .. 
Mean daily rainfall ..................................... O.l27inch.. ................... .. 
Greatest monthly rainfall..................... ..... 5.81 inches, Feb .......... . 
I,east monthly rainfall............................... 2.12 inches, Aug ........... . 
Warmest day of year .................................. 1:12.70, July 28 ................. . 
Coldest day of year ...................................... 10°, Jan. 22 .................. . 
Prevailing direction of wind.......... ........... N. W ........ _ ................. . 
32.8 ,per cent ................ .. 
501 ............................. . 
97.0°6August 20 ........ .. 
-82 °,January25 ...... .. 
1290° .......................... .. 
24.8 ............................... . 
49.5°, July 22 ................ .. 
4.0°, Feb. 22 ................. . 
103 ................................ . 
ll9 ................................ . 
144 ................................ . 
149 ...... - ..................... .. 
SS 41 inches ............... . 
0.091 inch ................... .. 
6 29 inches, Feb .......... .. 
0.46 inch, Aug ............. .. 
805°,Jnly23 ................ .. 
-16 8 , Feb. 6 .............. . 
s.w ............................. . 
84.2rr cent ............... .. 
4'1.4 ............................ .. 
101.0° b July :.n .............. . 
-29.0 , Feb. 21 ............ .. 
121 o• ........................... .. 
23.1° ............................ .. M.o•, Feb. 2 ................ .. 
4 0°, Dec. 10 ................. . 
83 ................................ .. 
187 .............................. .. 
146 ............................... .. 
166 ................................ . 
41 65 inches ................. . 
O.ll4inch .................... .. 
5112 inches, May .......... . 
0 98 inch, March ........ .. 
86. 8';,. July 31 ............... .. 
-4.0 , Feb. 10 ............. .. 
s.w ............................ .. 
For the State. 
Mean relative humidity .............................. 76.SJ"'rcent .................. 76.8 percent ................. . 
Mean temperature....................................... 49.4 .............................. 50.6° ............................ . 
Highest temperature.................................. 98°. August 22............... 99 0°, Sept. 28 and 0 t. 1 
I,owest temperature.................................... -17.2°. Jan. 22............... -94.0°, Jan. 25 ............. .. 
Range of temperature ................................. 116.5° ........ - .................. 133.0° ........................... .. 
Mean daily range oftemperatme ............... 19.8° .............................. 20.5 ............................ . 
GTeatest daily range of temperature ......... 55.2°, March 18 .............. 50 0°, Sept 5 and Dec, 4 
Least daily range of tempera tnt e. ............. 0 6°, December 28 ......... l.l0 LFeo. 6 ................... . 
Average number of clear days.................... 98.2.................... ........... 116.1 ........................... .. 
Average number of fair days.......... .......... 135.4 .............................. 118.3 ............................ . 
Average number of cloudy days ................. 130.4 ............................. 131.1 ............................. . 
Average number of days rain fell............... 146 0 ............................. 146.0 ............................. . 
Mean yearlv rainfall....................... .......... 44.9!1 inches..... ............ 4019 incheK ................ . 
Mean datly rainfall ................................... 0.123 inch...................... o.no inch ..................... . 
Prevailing direction of wind..................... S. W .............................. S. W ............................ .. 
77.6 ,per cent •• : ............ .. 
48.0 .................... : ....... . 
101 o•, July 21; .............. . 
-31.0 , Jan. 2'J ........ .. 
132.00 ........................... . 
20.4 ............................. .. 
58 5°, Jan 30 ................ .. 
io~~b ~~::.~. ~~~-~~.~:.:~ 
132.8 ............................. . 
128.2 ........................... .. 
147.7 ............................ .. 
~8.08 inches ................. . 
U hJ4 .nch .................... . 
s.w ............................. . 
1886. 
82.7 J'er ceu t ................. . 
49.2 ............................ .. 
97 5°,June 4 ..... ........... . 
-12.0 , Feb. 17 ............ . 
1095° ............................ . 
23.6° ............................ .. 
48 0", Feb.17 ............... .. 
5o•, Feb. 7 .................. .. 
107 ................................ . 
145 ............................... . 
113 ................................ . 
154 ................................ . 
38.01 inches ................ .. 
0.104 inch .................... .. 
6.91 inches, May ......... .. 
1.19 inche, OcL ............ . 
81.9°, jttly 29 ............... . 
-li.05 , Jan. 10 ............. . 
s.w._ ......................... . 
77.8 per cent.. ............... . 
49.6 ............................. . 
98.6°1Jnly 7 ............... .. 
-21.~ , Jan. 12 ............ . 
1~.1° ........................... . 
20.2° .............................. . 
57.0°, Dec 11 ................ . 
11°, ?.larch 27 ......... v···· 
ll8.4 ........................... .. 
125.7 ............................ .. 
121.0 ............................ .. 
130.7 ............................ . 
36 71 inches .............. .. 
0100 luCh ................. .. 
s. w ............................. . 
1887 
79 2 per cent. 
60.8°. 
102 5° tJuly 17. 
-10 0 , Jan. ll. 
112 6°. 
241°. 
47 .o•, sept. li. 
3 0°, Dec. 12. 
9R 
130. 
137. 
158. 
36 62 inches. 
0100 inch. 
6 86 inches, Feb, 
0 !l8 inch, Oct. 
b7 o•, July 17. 
0 6° Jan. 10. 
::..w. 
75.8 J'er cent. 
514. 10s.o•, July 18. 
-21 0, Jan. 7. 
129.0°. 
21.2°. 
:i7 o•, April 11 
10°, Jan. 1;; and Apr. 16. 
113.8. 
127 3. 
128.9. 
1209 
:1:~ fl:l nehes. 
0 mJltncu. 
t>.W. 
1'C 
en 
~ 
g 
0 
1:<1 
r;; 
1:<1 
~ 
z 
H 
~ ~ 
H 
~ 
MEl'IoOROI,OGY-TABLE VI.-Part Second 
1888. 
At the Experiment Station. 
Mean relative humidity.......... 82 8 ;er cent .......... .. 
Mean temperature~· ... ••·•a.••••• 4!J.6 ................ 40 ••••••• 
H1ghest temp rature ............... 98.0°.June 20 ......... .. 
~oweet temperature................ -11.0 , jan. 28 ...... .. 
Range of temperature............ 109.0° ...................... . 
Mean daily range of temp ....... 211° ....................... . 
Greatest daily range of temp .• 43.2°, April 28 ........ . 
Least daily range o. temp ....... 4.1", Aug 21 ........... . 
Number of clear days............. 96 .......................... . 
Number of fair days ............... 141 ......................... .. 
Number of cloudy days .......... : 129 ......................... .. 
Number of days rain Jell...... .. 142 .......................... . 
Total rainfall...... ....... ............ 44.20 inches .......... . 
Mean daily rainfall................. 0 120 inch .............. . 
Greatest monthly rainfall...... 6.67 inches, May ... .. 
!,east monthly rainfall.""""'"' 1.26 inches, Sept ... .. 
Warmest day of year ............... 84.1°, June 20 .......... . 
Coldest day ofyear.................. 7.6° Feb. 9 ....... , ..... .. 
Prevailing direction of wind.. S. W ....................... . 
For the State. 
Mea-n relative humidity ......... . 
Mean temperature ................. . 
Highest temperature ............. . 
I,owest temperature .............. . 
Range of temperature ........... . 
· Mean daily range of temp ...... . 
Greatest daily range of te1n p .. 
!,east daily range of temp ....... 
Average n• mber of clear days 
Average number of fair days .. 
Average number cloudy days 
Averagenumberdaysrain fell 
Mean yearly rainfall .............. . 
Mean daily ralnfall..... . ....... . 
Prevailing direction of wind .. . 
78.2 J!e't' cent ............ . 
495 ...................... . 
102 0° ...................... . 
-15.0°, Jan. 27 ........ . 
117° ...................... . 
19.6° ....................... . 
50.0° ....................... . 
M~ 1!.~~-~~:::::::::::::. 
123.4 ....................... . 
LlJ 9 ....................... . 
12.17 ....................... . 
39.61 inches .......... .. 
0.108 ...................... . 
s.w ....................... . 
1889. 
79.8 .Per cent ................ .. 
51.2 u ............................ . 
93 0° Aug 31 and Sept.1 
1.0\ Feb. 23 ............... .. 
92.0 ............................. . 
20.8° .......................... .. 
41.5°, April28 ............. . 
3.0°, Jan. 6 and Nov. ~0 .. 
121.. .............................. . 
113 ................................ . 
128 ................................ . 
163 ................................ . 
28.80 inches ................. . 
0.079 inch .................... . 
3.90 inches iu January .. 
0.81 inches in February 
80 5°, July 9 ................. .. 
4.9°, February 23 ........ .. 
s. w ............................ .. 
1890. 
78.5 per cent .......... . 
52 3° ... , ................... .. 
95.0°, July 8 and 15 .. 
4.0°, J\Idrch 6 .......... . 
910° ....................... . 
19.1° ..................... .. 
410°, January 13 .... . 
2 0°, Decetnber 17 ... 
115 .......................... . 
J25,,.,,,,,,,,,,, ..... uoo•••• 
12.5 .......................... . 
103 .......................... . 
50 59 111ches ........... . 
().l:;g inch ............. .. 
8.16 inches in Sept. 
1.41 inches in July .. 
06.1°, July 30 .......... . 
12 8°, March 6 ....... .. 
s ..... - ................... . 
79.4 ;per cent.................. 80.2 per cent ........... . 
51.1 ............................. 52 4° ....................... . 
99.5°i_ August 31. ........... lOd 1°, Augu.st 3 ..... . 
-13 o0 , February 24...... -4.0, March 7 .......... . 
1130° ............................. 107.1° ...................... . 
19.3°" ........................... 19° ......................... . 
.5J.O~, March 30 ....... ou•u• 49.5°, Aprilll ........ .. 
h~~~/~~.~-~~::.~:::::::::·::::: iar4 ~~-~~~~~~~.~?.::· 
llH S .............................. 121.6 ...................... .. 
1384 ............................. 1 1403 ..................... . 
114 8 .................... •·•·•··•· 14!1 4 ': ................ . 
3d 53 inches............. .... 50 .. !:~ inches ............ . 
0.092 inch...................... 0.1:l8 mch ............. . 
s.w .............................. s.w ...................... .. 
*January 4 aud11; March 19 and 22; ~ovember 12; and Dece1nber 4. 
tJuly 29; Nov. 3, 12, 28; Dec. 17. 
1891. 
77 ;er cent ................ . 
51 .......................... . 
~4°, Aug. 9 and 10 ..... . 
-2°, :t.larch 5 ....... ..... . 
96° ............................. . 
21°,,,,,,,,..,,, ... ,.uuooooo•• 
4:l0 , Oct. 17 ................ . 
3° Jan. 18 .................. . 
142 ............................ . 
119 ............................. . 
104 ........................... . 
131 ............................. . 
39 86 inches ............. . 
0 11 inc .................. .. 
5.74 inches in Nov .. . 
1.16 inches in Sept ... . 
86°, Aug. 10 .............. .. 
1~, Feb. 4." ............. .. 
8 .................. - ......... . 
78 per cent ......... u .. •·•• 
a:zo ............................ . 
101°, Aug 10 ............. . 
-5°, March 5 ............. . 
106° .......................... . 
zo• ............................ . 
50°, Aprll 27 and 30 .. . 
20* ........................... . 
11>3 ............................. . 
109 ............................. . 
1 17 ............................ . 
120 .. . .................. . 
38.61 inches .............. . 
0 ll inch ................... . 
s.w .......................... . 
1892. 
78 per cent ............... . 
50o,, ........................... . 
95°, Jttly 25 ................ . 
-18 , Jan. 20 ............ .. 
113 ............................. . 
zoo ............................. . 
44°, Oct. 14, 18 .......... . 
4°, Feb. 3, Dec. H ...... . 
108 ............................. . 
170 ............................. . 
88 .............................. .. 
12-5 ............................ . 
3716 inches .............. . 
0.10 inch ................... .. 
6 73 inches, June ....... . 
0.67 inches, October .. . 
86°, july 24 ............... .. 
7°, Jan. 20 ................. . 
s. w .......................... . 
78 per cent ................ . 
50°., ........................... . 
10~0 1 July 2-J,,.,,,,H•oo• 
-~5°, Jan. 20 ............ .. 
128° .......................... .. 
19° ............................ .. 
51", Sept. z::; ............ .. 
JOt ............................ . 
111 ............................ .. 
12ll ............................ . 
129 ............................. . 
121.. ......................... . 
:\7.16 inches ............. .. 
0.10 inch .................... . 
s.w ......................... .. 
Sutn'ary for ten years. 
81 per cent.. ............. .. 
50° .. ......................... . 
lll~.5°, July 17, lhh7 ... .. 
--;32~0 Jan. 25, lbhL .. .. 134 D ........................ . 
22o ............................. . 
55°3 Feb 2. 188!\ ........ . },8 I ] all 28, J o~:t., ... ,. 
106 ............................ . 
1:1o ............................. . 
12"2 ............................ .. 
152 ...... ........... •·•···•·•·• 
39 67 inches .............. . 
0.11 inch ................... .. 
816 inches .............. . 
0.38 inch in Oct, lb87. 
S7°,July 17, l&bl ........ . 
-16 8°, Feb. 6, 1Hb4 .... . 
S. W.-....................... . 
78 ,rer cent ............... .. 
50 ............................. . 
108°, Juty 18, lbh7 ....... . 
-34°, Jan. 25, 1b!l.l .... . 
1-12° ............................ . 
20° ............................. . 
58 5°, Jan. 30, lh~·> .... .. 
0.5°, Dec. 23, l&b:J ....... . 
112 ............................. . 
123 .......................... .. 1:n ............................ .. 
132 ..... ........... . 
H'J.~ in hes .............. . 
0 Hinch ................. . 
s.w ......................... .. 
,..., 
H 
!11 
>-3 ):l:j 
0 
~ 
0 
t-< 
0 
~;"; 
~ 
t-< 
({) 
d 
!;>' 
~ 
~ 
~ 
b:> 
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258 OHIO EXPERIMENT STATIOX 
NOTES ON THE WEATHER AT THE STATION.-SU::IL\IARY BY Mo;; fHS. 
}ANl'ARY. 
The mean temperature was 23°, 3° below the statwn averag2 for Jann.try The 
highest temperature, 55°, occurred on the ht, the lowest, -18°, on the :!Dth. 
The mean relatlVe humidity was SO per cent. Fair weather prevailed. Rain 
and snow fell on eleven da:ys. The total qno\\ f~ll for the month was 12.40 inches; 
the total rain and melted snow, 2.05 inches, wh1ch 1s 1 38 inch below the statwn 
average for January. The greate~t daily ramf.:tll was W mch, on the l:Jlh. 
Lunar halos occurred on the 9th, 14th, dlld 1Gth. 
Sleet occurred on the l~th, 13th, and 14th. 
The prevailing\\ md was southwest. 
FEBRUARY. 
The mean temperature waS' 35°, 4° above the station average for February. 
The h1ghest tcm perature, 62°, occm red on the 24th; thP lowest, 0°, on the 6th. 
The mean relative hum1d1ty was 80 per cent. Cloudy weather prev.tiled. 
Rain and snow fell on eleven days. The total snowfall for the month was G.O inches; 
the total ram aml melted snow, 3.27 mches, wh1ch is .57 inch below the station 
avera~;e for Februar:y. The greatest ramfall 1n 24 hour& was .7G inch on the lVth 
An aurora occurred on the 13th 
The prevmlmg wmd was south. 
MARCH. 
The mE>an temperature was 35°, which is the station average for March. The 
highest temperatwe, 65°, occurred on the :26th; the lowest, 13', on the lOth, 11th 
and 14th. 
The mean relative humidity was 74 per cent. Cl0udy weather on eleven da) s; 
fair weather on eleven days. Raiu and snow fell 011 iourteen da)S. The total snow-
fall was 2.40 inches; the total rain and melted snow ~.1' Inches, which is .79 iuch 
below the station average for March. The greatest ramfall in 24 hours was .47 inch 
on the 5th and 30th. 
The prevailing wind was north. 
APRIL. 
The mean temperature was 50°, which is the station average for April. The 
highest temperature, 78°, occurred on the 1st and 5th; the lowe&t, 22°, on the tth. 
The mean relative humidity was 68 per cent. Fair weather prevailed. Ram 
and snow fell on twelve days. The total snowfall for the month was 1.40 inch; the 
total rainfall, 2.63 inches, which is 0.34 inch below the station average for April. 
The greatest daily rainfall was 0.61 inch on the 3d. 
Thunder storms occurred on the 3d and 4th. 
Lunar halos occurred 011 the 6th, 7th and 11th. 
The preva1ling wmd was northeast. 
MAY. 
The mean temperature was 60°, which is the station average for May. The 
highest temperature, 86°, occurred on the 31st; the lowest, 35°, occurred on the 8th. 
The mean relative humidity was 77 per cent. Fair weather prevailed. Rain 
fell on seventeen days. The total rainfall for the month was 4.63 inches, which is 
.33 inch below the station average for May. The greatest rainfall in 24 hours was 
0.79 inch, on the 18th. 
A light frost occurred on th.e 8th.. 
Thunder storms occurred on the 2d, 3d, 4th, 18th and 20th.. 
The prevailing wind was south,. 
METEOROLOGICAI_. SUMl\[ARY. 
JUNE:. 
The mean temperature was 73°, whtch is ao above the station average for Jtme. 
The htghest temperature, 92°, occurred on the 16th; the lowest, 54°, on the 26th. 
The mean relative hutmdity was 82 per cent. Fair weather prevailed. Ratu 
fell on sixteen days. The totaltainfall for the month was 6.73 inches, which is 2.90 
inche& above the 'ltation ave1age for June. The greatest ramfa11 in 24 hours was 
1.91 inch, on the 8th. 
Thunuer storms occurred on the 1st, 2d, 7th, Kth, 14th, 15th, 17th, 18th, lOth, 
21st, 29th and 30th. 
The prevmlmg wmd was 'louth. 
Jur.,v. 
The mean temperature was 73°, which is the station average for July. The 
highe'lt temperature, 95°, occurred on the 24th; the lowest, 47°, on the 2d. 
The mean relative humidity was 76 per cent. Fair weather prevailed. Rain 
fell ou eight days. The total rainfall for the month was 3.13 inches, which is 023 
inch above the 'ltntion average for July. The greatest rainfall in 24 hours, 122 
inch, occurred on the 3d. 
An aurora occurred on the 16th. 
The prevailing }'l'ind Wab &outhwest. 
AUGUST. 
The mean temperature was 71°, 1° above the station average for August. The 
hight!'lt temperature, 90°, occurred on the 8th and 9th; the lowest, 40°, on the 31st. 
The mean relative humidity was 79 per cent. Fair weather prevailed. Rain fell 
on nine days. The total rainfall for the month was 6.15 inches, wlnch is 3.00 inches 
above the station avetage for August. The greatest rainfall in 24 hours, 2.05 inches, 
occurred on the 11th. 
The prevailing wind was north. 
SE:P'l'EMBttR. 
The mean temperature was 63°, 1° below the station average for September. 
The highest temperature, 86,, occurred on the lOth; the lowe<>t, 34", on the 27th. 
The mean relative humidity was 80 per cent. Clear weather prevailed. Rain 
fell on five days. The total rainfall for the month was 1.27 inch, which is 1.92 
inch below the Station average for september. The greatest rainfall in 24 hours, 
0.77 inch, occurred on the 13th. 
A heavy frost occurred on the 27th. 
A thunder storm occurred on the 25th. 
The prevailing wind was southwe!>t. 
OC'I'O:SE:R. 
The mean temperature was li2°, 2° above the. station average for October. The 
highest temperature, 83°, occurred on the 1st, 3d and 8th; the lowest, 22°, on the 
30th. 
The mean relative humidity was 74 per cent. Clear weather prevailed. Rain 
fell on three days. The total rainfall for the month was 0.67 bach, which is 1.69 inch 
below the station average for October. Tbe greatest rainfall in 24 hours, 0.33 inch, 
occurred on the 19th. 
Light frost!' occurred on the 11th and 13th. 
Heavy frosts ocMlrred on the 12th, 20th, 24th, 28th, 30th and 31st. 
The prevailing wincl wa,c; northwest ' 
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NOVEMBER. 
The mean temperature was 37°, which is 3° below the station average for Novem-
ber. The highest temperature, 69°, occurred on the 17th; the lowest, 8°, on the 20th. 
The mean relative humidity was 82 per cent. Fair weather prevailed. Rain and 
snow fell on twelve days. The total snowfall for the month was 6.80 inches; the total 
rain and melted snow, 2.62 inches, 0.49 inch below the station average for November. 
The greatest rainfall in 24 hours, 0.57 inch, on the 14th. Snow fell on the 8th. 
The prevailing wind was northwest. 
DECEMBER. 
The mean temperature was 29", which is 3° below the station average for 
December. '!'he highest temperature, 64°, occurred on the 7th; the lowest, 0°, on 
the 26th. 
'!'he mean relative humidity was 8:3 per cent. Fair weather prevailed. The total 
snowfall for the month was 5.0 inches; the total rainfall and melted snow, 1.85 inches, 
which is 0.70 inch below the station average for December. The greatest rainfall 
in 24 hours, 0.60 inch, occurred on the 6th. 
· '!'he prevailing wind was west. 
F. J. FAI.-KENBACH, JJ!leteorologist. 
E!lRA'l'A. 
Page 21, omit decimal point in third column of table III. 
Page 122, for Dissosteia, read Dissosteira, 
Page 126, for Agrostis, read Agrotis. 
Page 127, for Aphodius sewal, read A. serval; for Lacnosterna, read Ladznos-
tn·?za. 
Page 128, for Luperus thoracious, read L. thoracictts; for Rltyncophora, read 
Rhynchophora. 
Page 134, for Urom_vces polygonia, Pers., read U. Po!ygoni (Pers.) Fckl.; for 
U. trifolii Alb. and Schw., read U. trij'olii (Hedw, f.) Lev. 
Page 135, for Pttccinia Marie- Wzlsonii (? ), read P. JJfaria: Wilsoni (Clinton) (? ); 
for P. Maydis, Ca.rradori, read P. llfaydis, Berenger. 
Page 137, for Phragmidium fragarice (DC) Rosm.t read, P . .fragaritE (DC) Wint.; 
for Melampspora populina, Wint., read M. populina (Jaq.) Lev. 
Page 138, for .dicidium grossularice, Schum., read .IE. grossularice. D C.; for .di. 
go·ami, read£. geranii, DC. 
Page 139, for .di cenotherce, read £. Cl!notherce, Pk.; for P. hastata, read P. hastata 
Cke.; for P. salida, read P. solzda, S. 
Page 159 line nine from top, for L:E>PEDOP1'ERA, read LEPIDOPTEBA 
Page 140, for P. saniculce, read sanicula, Grev,; .for Coleosporium compositm um, 
read C. comjositarum, Lev.; for Aster punicens, read A. puniceus; for Uredo filuu m, 
read U.filicum, Chev.; for ..iEcidium compositarum, read£. composztarum, Mart.; 
for £. comjositarum, var. eupatorice, read ./.E. compositarum, Mart. var. enpatorite 
( S) B.; for .di. cimicijugatum, read £. cimici.fug-atum, S. 
Page 153, line six: from top, for say, read Say. 
Page 161, line seven from top, for Obeira, read Oberea. 
Page 166, line fifteen from bottom, for !,EPIDOBTEBA read LEPIDOPTERA. 
Page 173, line nineteen from top, for xyliniformis, read xyliniformis. 
, Page 178, line fifteen from top, for glancaria, read glaucaria; line one from 
bottom. for g!ancaria, read glaucaria. 
Page 188, line seventeen from bottom, for nemnralis, read nemoralis. 
Page 208, line five from top, for suflicinetly, read sufficiently. 
P.age 211, line seventeen from bottom, for FLEE, read Jil:r.EA; line twenty from 
bottom, for fiy, read fly, and for Tabinus, read Tabanus. 
Pa~ 234, line thirteen from top, for and, read and. 
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